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[57] ABSTRACT

A method for operating a computer converts a word pro-
cessing file to a computer program source file, which gen-
erates an output stream when nun.'f'he word processing file
includes a linear sequence of characters having segments
marked by beginning and ending tags. The method of the
present invention translates the linear sequences of charac-
ters in the word processor file that are not surrounded by the
tags to output statements in the computer program source
file. The output statements cause the computer program
generated from the source file, when executed, to reproduce
the linear sequences of characters from the word processor
file not surrounded by the tags in an output stream generated
by the computer program. The method translates the linear
sequences of characters in the word processing file that are
surrounded by predetermined tags into computer source
code statements. In so doing, the translation takes the form
of merely copying the linear sequences of characters of the
word processing file to the computer program source file or
of translating the linear sequences of characters of the word
processing file into statements recognized in the coinputer
language .
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METHOD FOR CONVERTING A WORD
PROCESSING FILE CONTAINING MA RKUP

LANGUAGE TAGS AND CONVENTIONAL
COMPUTER CODE

FIELD OF T HE INVENTION

The present invention relates to compilers for use in
computing systems , and more particularly, to a pre-
processor for genera ti ng a source file for a predetermined
computer language compiler or inteipreter in which the
re sulting computer program generates a word processing file

that has part of its content generated by the computer
program.

BACKGR OUND OF THE INVENTION

The World Wide Web ("Web") has become a very sua
cessful means of commun i cation between central sites con-
nected to th e Internet and individual users on the Internet
who wish to communicate with the site. The commaaica
ti ons are controlled by two programs, a Web Browser that
runs on the user's computer and a Web server th at runs on
the site's computer. AWeb Browser sends a request to a Web

Server using the ATT P protocol. A request results in a
MIME ("Multipurpose Internet Mail Extensions"-see
rETF RFC1341, 1342, 1521) Stream being sent back to the
Web Browser. The MIME stream includes a Content Type
header for the data that indicates how the Web Browser wi ll
treat the data being sent For example , a"teaUhtrnl" NmV1E
type indicates that the data is in the hypertext markup
language (HTML), and should be interpreted accordingly;
an "Ytnage/giP' r x type indicates that the data is a"gif'
image file , and should be rendered as an image after unpack-
ing the data in the file .

The Web Server typically services a request either by
sending back a ffie stored locally on the server or by running
a program, the output of which is the MIME stream to be
sent back to the browser. As noted above , the Web typically
makes use of the hypertext format to di splay information to
a user and receive input from the user. Hypertext allows a
body of information to be organized into a hierarchical
system in which the user can pursue increasing levels of
specificity by following the various hypertext links from one
document to the next. Atypical hypertext text display system
(a Web Browser) displays a document in which selected
words or phrases are highlighted . The highlighted phrase
indicates that another document re lated to that phrase is in
the system. If the person viewing the document selects one
of these words or phrases by pointing and clicking using a
pointing device, the second document related to that word or
phrase is sent to the user's screen. The user may return to the
original document at any time selecting a"back" option on
the viewer screen .

This form of information display has found wide accep-
tance on the Internet because of its ease of use. A user
located at a terminal on the network connects to a se rver on
the network that has a "home page" in hypertext format . The
home page is then displayed on the user's screen by the
browser. When the user selects a highlighted word, the
browser communicates the user's choice to the server in a
1VID1SE data stream. The server then transfers the corre-
sponding file ' to the user's machine via the network. The
browser on the user's machine then displays this fi le to the
user.

Conventional browser's also allow the user to input text
on the user' s screen which is then transferred to the server
when the user selects a graphical element such as a` °button" .

2
Hence, the user can communicate information to the server
beyond the predefined hypertext link information, provided
the server is programmed to use this information .

The hypertext mode of information organization is also
5 efficient from the point of view of the home page provider

on the server. A home page is written in HTML. HTML is
a word processing format which allows the user to define a
page as the user would with a conventional word processor .
In fact, programs for converting the various conventional

10 word processing formats to I-TIT+II, are commercially avail-
able . For each phrase that is to provide a link, the user marks
the phrase by enclosing it with beginning and ending "tags" .
The user then defines another hypertext file that contains the
document to be displayed in response to the user selecting

15 the phtase. Hence, a server program can be as simple as a set
of HTML documents created with a conventional word
processing system and stored on the server.

If the interaction between the user and server is basically
a transfer of predefiaed information which is static in nature,

2() the simple "set of documents" mode is satisfactory . If,
however, the information to be transferred requires some
form of processing prior to the transfer, the simple hypertext
engines are less than ideal. Consider an application in which
the server must execute a program to gather and calculate the

25 data that forms a portion of hypertext material that is to be
returned to the user. To provide such a service, the server
must include a program that is specific to the application and
which performs the computations and then generates the
results in the form of a hypertext document that is delivere d

30 on the network. The HTTP Protocol defines a general
mechanism for programs to operate in this way, called the
Common Gateway Interface (or CGI) . A program that uses
this mechanism is often referred to as a CGI Program .

There is no standardized program support for generating
3 5 hypertext documents within a conventional processing pro-

gram written in one of the common programming languages
such as COBOL or C. The output facilities of these lan-
guages typically provide various forms of output statements
that allow the program to output a block of texL Hence, to

`~ generate the hypertext document, the programmer must, in
effect, include statements to writeout the hypertext portion
of the document one line at a time. In addition, the user must
be familiar with all of the various "tags" used in Hi'MT., so
that the user can provide these tags in the output stream of

45 the program.
Similarly, the hypertext generating programs provide, at

most, a limited scripting capability to support computations
on the server. For example, some engines have the ability to

so make calls to database engines to retrieve data to be inserted
into the hypertext document .

Broadly, it is the object of the present invention to provide
a syskemthat combines the strength of both a word processor
and a conventional computer language.

ss It is a further object of the present invention to provide a
compiler that allows hypertext documents and native com
puter code to be combined in a manner in which the benefits
of compiled general purpose computer language can be
achieved in a hypertext document .

60 These and other objects of the present invention will
become apparent to those skilled in the art from the follow-
ing detailed description of the invention and the accompa-
nying drawings .

65 SUMMARY OF THE INVENTION

The present invention is a method for operating a com-
puter to convert a word processing file to a compute r
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program that will generate a word processing file when run .
The word processing file includes a linear sequence of
characters having segments marked by beginning and end-
ing tags. The word processing file is converted to a source
file for a computer language. The method of the present
invention translates the linear sequences of characters in the
word processor file that are not surrounded by the tags to
output statements in the computer code source file . The
output statements cause a computer program generated from
the source file to reproduce the material in an output stream
generated by the computer program. The method translates
the linear sequences of the word processing file that are
surrounded by predetermined tags into computer source
code statements . The translation may take the form of
merely copying the material to the source file or of trans-
lating the statements into statements recognized in the
computer language.

BRIEF DESCRIPTION OF THE DRAWI NGS

FIG. I is a flow chart for a preprocessor accordin g to the
present inventio n .

DEI'ATLED DESCRIP'1'ION OF THE
PREFE RRED EbIBODMENl'S OF THE

INVEN'ITON

The present i nve ntion may be more ea si ly under s t ood
with referen ce to the structure of a t ypicalprior art hypertext
documen t . Such a doc ument con si sts of a strin g of characters
i n wh ich specific sequen ces o f character s are tagged . For th e
purposes of this discu ssion, the tagged sequences can be
viewed as consisting of two typ es, those relate d toon-screen
formatti ng of the document and those related to defining
links to other documents . The first type includes tags that
mark the beginning and end of sequences to be displayed zn
a pa rtic ular style which defines font, print size, etc. Si nce
such format ti ng is only indirectly related to the present
invention, . it will not b e discussed in detail here.

The second ty pe defines the l inks to other files. Th ese
seque nces are d efined by placing predefined tags at the
begin ning an d end of each sequence, and specifyi ng the ffie
to sent in respon se to a u ser selectin g the seque nce with the
user's pointing device. As these tag s are also well known in
the co mputer arts, they will not be discussed further here.

A hypertex t document according to the prese nt invention
may be viewed as a standard fTTML file havi ng a new class
of tag s . The se new tags mark the beginni ng an d end of cod e
sequences in a conventio nal computer language s uch as
COBOL. The modified document i s then u sed as input to a
pre-processor for the computer lan guage compiler in ques-
ti on . Th e pre-processor converts all conve ntion al hypertext
material to output statement s in th e languag e in que stion.
This con ver sion converts the hypeiitext to th e underlying
comp uter language. The convert ed file is th en compiled in
the conventional man ner to generate an executable that is

run on the server in response to a requ es t for th e hy p ertext
fi l e. This executable provides the MIME stream when the
u ser re qu ests the hypert ext file.

The prese nt invention uti lizes pre processi ng and compi-
lation to avoid the need to parse the HTML file each time a
request is ma de for th e file . The alternative approac h of
readi ng the HTML file each time it is n eeded , interpreting
the underlying computer language a nd replacing d ata vari-
ables places a si gnificant computational load on the server.

The method of the present i nvention does no t restrict
either the HTML or computer lan gu age portion of the
prograzn . The computer la n guage compiler processes the

4
computer language statements, and the HTML browser
processes the HTML statements .

The method of the present invention places no restrictions
on the user's browser. The user's browser only needs to deal

5 with standard H'I'ML. There is no need to download a
specific script language to the user's comQuter, and hence,
the user's browser does not need to be customized for a
specific scripting language .

To simplify the following discussion, the underlying
10 computer language will be assumed to be COBOL ; however,

it will be apparent to those skilled in the art that the teachings
of the present invention can be applied with a wide range of
conventional computer languages .

In the preferred embodiment of the present invention, a
15

COBOLTYPE tag is added to the HTML language tag set .
This tag is optional, but if present, must be in tha HTML
streata, and must appear before any other HTML or COBOL
tags. The COBOLTYPE tag identifies the MIME Content-

2 . Type of the output for this program. The full syntax for the
COBOLTYPE tag is as follows:

<coBOUYPE (coNTErrr[-TYPEIxoncent-tyW1>

25
The CONTENT-TYPE parameter indicates the MIlVIE

type of the information to be output by the program in the
correct format for a CGI Program. If this parameter is not
specified, the content type will be "textJhtrnl" . If the pra'
grammer wishes to prevent a content type being output (e.g.,
the program is not the first in a sequence of COBOL
programs or the programmer has some special requirement)
then th e programmer can use the CONTF.NI"d'YPEr-" to
ensure that no content type header is output .

The COBOLTAG may embedded anywhere in the HTML
stream. The text foll owing th e <COBOL> tag is assumed to
be COBOL source code until a<lCOBOL > tag is encoun-
tered. For convenience a comment tag < !--COBOL
statements--> is also included to allow COBOL statements
to be inserted.

In the preferred embodiment of the present invention, an
tTI'ERATB> tag is also included . The dTERATE> tag
marks the beginning of an iteration over a table of variable
values . The full syntax for the tag is ¢TTERATE [OVER]
variableName>. The number of iterations is the number of
the "Occurs" parameter specified for variableName. The
iteration continues until a <l1TERATE>. Tag is found.

In the preferred embodiment of the present invention,
th ere is also a variable replacement tag having the form
<%name%> or alterna ti vely %%name%% . The variable
called "nazne" is substituted for this tag wherever the tag is
found'Ihe replacement oc curs everywhere in the document ,
outside the COBOL tagged portion. The replacement does
not take place within COB OL procedural statements . If
<%name%> occurs within an iteration block, the numb er of
the current iteration wi ll be used to determine which occur-
rence of the variable is to be used. If the program is running
as a CGI Program, then the variable name refers to the name
of the variable received in the FTITP GET or POST s tream.
If the program has been called by another program passing
a parameter containing replacement variables, then the vari-
able name refers to the variable received in the linkage
section parameter as discussed below. While the variable
replacement operation could be implemented with separate
COBOL , sections without Uie need to define a new tag , the
tags are preferred since they require much less coding by the
programmer.

In the preferred embodiment of the present invention,
there is also a language variable replacement tag having th e

30

3 5
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form <$dataname$> or alternatively $$dataname$$. The
language variable called "dataname" is substituted for this
tag wherever the tag is found. The replacement occurs
everywhere in the document, outside the COBOL tagged
portion . The replacement does not take place within COBOL
procedural statements . The variable called dataname must
be declared as a language variable in the hypertext COBOL
program While the language variable replacement operation
could be implemented with separate COBOL sections with-

out the need to define a new tag, the tags are preferred since
they require much less coding by the programmer .

As noted above, if the program is called by another
program which passes the variables that are to be applied to
the embedded COBOL program, these variables are
accessed within the COBOL program in the same way as
variables received from the HTTP GET or POST stream.
The calling program (if any) may pass the following
parameter

G00Go547s5
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0 1 HTMLM3IP-P a rameter

8

03 VariableNameLen pic 9 (2) comp-5 . *> l ength of variable name

3 0 03 Var iableNam e . *> variable rid[ ne

G00Go547s6
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8

05 P IC X OCCURS 1 TO 255 DEPEND It3G ON VariableNameLen .

03 ValueLen p ic 9(4) comp-5 . * > length o f data i tem

03 Maxpccurs pic 9(9) comp-5 . *> Maximum poss ible OCCURS (=1 i f

variable is not a table )

5 03 Actua lOccu rs pic 9(9) comp-5 . *> Ac tual OCCURS {=1 if no t a

table )

03 Stride pic 9(9) comp-5 . Number of byt es in each table

item

03 ValuePtr po inter . * > Pointer to actual da ta are a

10

GOOG054797
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Th e above disc u ssion can be more easi ly understood with information to the user. The hybrid file created by th e

refere nce to a simple COBOL- hypertext program. The pro- programmer is as follows :
gram adds informatio n to a databa se and displays the added

G00Go547ss
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1 5

20

13

<COBOL>

select F1 assign "register .dat "

organization is indexed

access mode is dynamic

record key is fEmai l

alternate key is fOrganization .

file section .

fd fi .

25 01 fl-Rec .

03 fName

03 fEmai l

03 fOrganization

03 fAddres s

3 0 03 fPhane

03 fFax

03 fWhen

03 fIP

03 fHost

pic x(6 a )

pic x{60 }

pic x(6a)

pic x (250)

pic x(20)

pic x (20)

pic x ( s) .

pi c x (15 ) .

pi c x (30 ) .

14

GOOG054799
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9

work ing-storage sec tion .

01 DateT ime .

03 Unfo rmattedDate .

$ 05 tiYear pic 9( 4 ) .

05 UMOnth pic 9(2) .

05 tTDay pic 9 ( 2 ) .

03 FormattedDate .

10 05 ODayOfMOnth pic z9 _

05 pic X .

05 OManthWOrd pi c x ( 3 ) .

05 pic X .

05 OFu1lYear pic 9(4 ) .

15

03 MonthNames pi c x(36) value

"JanFebMarAprMayJunJu lAugS epOctNOVDec" .

03 redefines MonthNam e s .

OS MonthName pic x(3) occurs 12 .

20

</coaoL>

<HTML>

<HEAD>

<TITLE>Registration D3tab ase : In formation Gath ered</TITLE >

25

-- set up date info, this is an SG44, comment

--COBOL

30 move function current-date to UrifortnattEdDate

move T3Year to OFullYea r

--Now deal with the month

(you can have 2 hyphens at neither, either or both ends of this line,

parser is forgiving)

35 --COBOL move MonthName(UMonth) to OMonthWor d

move UDay to ODayOfMOnth --

GOOG054800
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1 0

-- al l d one --

>

18

S <60DY>

<H1nRegistration <!--HTri1L Comment, just for fun-->Conf irmation</h1 >

Re ce ived on $$Fo rmattedDate$ $ from % $[iTTP_IISSR AGENT % %

acting for 'tkREMOTE_HOSTtI (%8RET70TE ADDRk %)

<h r >

10

<!--COBOL

getValue "rrame^ fNarne

getValue "Email" fEmai l

15 getValue "Organization" fOrgaaizatior

getValue "Addxess" fAddress

getValue "Phonc' fPhone

getValue "Fax • fFax

-- I

20 <COBOL> getValue "REMOTE HOST" fIP 4/COSOL>

<COBOL> ge tValue "REMOTE_ADDR " fHOS t

move UnformattedDate to fWhen

onen i-o F 1

25

write FI -Rec </COBOL >

The following information has been filed :

30 <table>

<tr>

<td>Name<td><b>%%Name%%</b>

atd>Email<td><b>%WEmailita/b>

<tr>

35 ttd>Organization<td><b>kkorganization%%</b>

<tr>

GOOG054801
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< td> Phone< td n<b >t%Phonet%r</b >

< td> Fax< td><b>V oFaxk%</b>

<tr>

<td>Address<td><b>!k5kAddresst-t</b>

< f tabl e>

G0oGo54so2
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This hybrid sou r ce file is oo nverted by the COBOL material withi n the COB OL tags is reproduced and th e
pr e-processor to a file tha t may be v iewed as having a material w ithin th e hypertext sectio ns i s co nverted to
hea der/tr ailer which prov ides the interface to the ?r1IME COBOL display stat ements . The header sec tion is as
stream o n th e server a nd a COBOL sec tion in which the follows :

GOOG054803
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$set sourceformat(free) mfoo odoslide

15 *>----------------------------------------------- .. ..

*> LiveCOBOL support file . *** DO NO ANlEND ~**

* > The se dec larations go at the start of the program

20 *>
program - id . "Shovavariable" is external .

linkage section .

01 1cFieldName pic x ( 255) .

procedure division using lcFieldName delimited

2 5 invoked as == ShowValue <1cFieldName>

end program "ShowVariable" .

program-id . "ShowOccurence" is external .

linkage section .

30 01 1cFieldName pic x(255) .

01 1cIterator pic 9(9) comp-5 .

procedure division using lcFieldName delimited 1cIterato r

invoked as == Showoccurence <1cFie].dName> <lciterator>

end program "ShowOccurence" .

G0oGo54soa
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• 1 2

program- id. "Show" is external ,

linkage section .

01 IcPi.eldName pic x(255) .

$ 01 ReturnChar pic X .

procedure division using 1eFieldName delimited

returning ReturnChar

invoked as function =s Show i<1cFieldName>

end program "Skxow" ,

10

program-id . "GetLerlgth" is external .

linkage sec tion .

01 1cFieldName pic x(255) .

01 1cLength pic 9(9) comp-5 _

15 procedu re divisiori us ing 1cFieldName del imited 1cLength

invoked as gs GetLength <1cFieldName> < 1cLength >

end program ^GetLeagth" .

program-id. "GetValue ll is external .

20 linkage sect ion .

01 lcFieldName p ic x (25 5) .

O1 lcBuffer p ic x(500) .

procedure division using 1eFieldxame delimited l csuffer

invoked as == GetVa lue < 1cFieldName> < 1cBuffer> =_ .

25 end program ^G etValue " .

program-id. "Getoccurencell is external .

linkage section .

01 1eFieldName pic x(255) .

30 01 1clterator pic 9(9) comp-5 .

01 1eBuEfer Pic X(soo) .

procedure division using 1cFa.eldName delimited 1clterator 1qBUffer

invoked as == GetOccurence <LcFieldName> alclterator> <lc9uffer>

end program "GetOccurence" .

35

program-id . "GetOCCUreCOUnt" is external .

G0oGo54so5
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linkage section .

0 1 lcFieldName pic x(255) _

O1 lciterator pic 9(9) comp-5 .

procedure division using lcFieldName delimited 1cTterator

J invoked as == GetOccursCount <lcFieldName> <1cIterator>

end program "GetOccursCol:nt" .

program-id . "SayValue" is external .

linkage section .

10 01 1cBuffer pic x (65535 ) .

procedure division using lcBuffer delimited

invoked as == DISPLAYZ <lcBuffer

> end program "SayValue".

15 program- id . "ShowValue" is extern al .

linkage section .

01 1cBuffer pic x(65535 ) .

01 ReturnChar pic X .

procedure division using icBuffer delimite d

20 returning ReturnChar

invoked a s function == Z ( cl cBu ffer>

end program "ShowValue" .

*>----------------- - --------- - ---- -- ------- - --------------

GOOG054806
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The actual input file is then converted to the followin g
file :

G0oGo54so7
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ici aivision _

program-id . registernow .

select F1 assign "register .dat "

30 organization is indexed

acces s mode is dynami c

record key is fEmail

alternate key is forganization .

35

32

GOOGd5480fi
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1 4

file section .

fd fl .

01 fl-Rec .

0 3 fNam e pic x(60) .

5 03 fEmail pic x(60) .

03 fOrgani zati.an pic x(60) .

03 fAddress pic x(250) .

03 fPhone aic X ?20) .

03 fFax pic x(20) .

10 03 fWhen pic xie} •

03 fIP pic x. ;15} .

03 fHost pic X :3 0) .

34

w orking-storage sec tion .

15 * > - ---- - - - ------- ------------------ ------------------

* > L iveCOB OL support f ile . *** DO NO AldEND ++ *

* > These dec lar ations go in WORKING-S TORAGE SECTION

20 *>

78 CGI-INPUT-MODULE value "accegi_int" .

01 xA7 -func pic x comp-x .

25 01 xA7-parm pic x comp-x .

01 LiveCOHOLVariables .

*> variableLen can be used to hold l en g ths

30 03 variableLen pic 90J comp-5 .

>> iterator ho lds the current iterat ion number_

03 iterator pic 9( 9 ) canp-5 .

35 ;> occursCount holds the number of iteration s

03 occursCoun t pic 9(9 ) comp - 5 .

GOOG054809
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1 5

• > buffer can be used to ho ld alph anumeric data

03 buffer pic x (500 ) .

5

01 WorkingVariatrles .

*n HTMLMap-Base points to the base of the HTMLMAp structure

03 H1MLMap -Base pointer .

10 +> Temporary length

03 lcTempLength pic 9(9) comp-5 .

* , Temporary pointer

03 1cTempPOinter pointer .

1 5 03 NameI,ength pic 9(9) comn-5 .

03 CGIIndex pic 9(9 ) comp-5 .

03 CGIIndex2 pic 9(9) comp-5 .

03 ValueStart pic 9(9) comp-5 .

03 Va lueLength pic 9(9) comp-5 .

20 03 ValueCouat pic 9(9) comp-5 .

03 LiveMode pic 9(2) comp - 5 .

88 Standalone value D .

88 HTMLMapMode value 1 .

03 variableMode pic 9(2) comp -5 .

25 88 VarxTrsLrsap va lue o _

Ba VarEnvi ronment value 1 .

Space for the [ 3TMLMap data .

30 Note that the size of this must be large enough f or al l the

v ariable s that will be conta ined in the HTMLMa p .

See ONIONS4 .IF for details of the HTM -i..MaD-Parameter .

01 HTMLMap piC x ~I 0 2 9) .

0 1 CGIChar redefines HTMLMap pic 9(2) comp-x occurs 1024 .

35

-------------------------------------------- - -------------- -

,

GOOG054810
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1 6

01 DateTime .

03 UnformatkedDate .

05 UYear Pic 9(4) .

05 UMonth Pic 9(2) .

5 05 UDay pic 9(2) .

03 FormattedDate .

05 ODayOfMonth Pic z9 .

O5 Pic x_

10 05 OMonthWnrr3 Pic x(3) .

05 Pic X .

05 OE'ullYear Pic 9(4) .

03 MonthNames Pic x(36) valu e

15 "JanFebMarAgrMay3unJulAugSepOCtNOVDec" .

03 redefines MonthNames .

05 MonthName Pic x(3) occurs 12 .

38

20 local-storage section .

linkage section .

*> ------------------------------------------------------------- -

*> LiveCO$OL support file . *** DO NO AMEND ** *

* > .

25 *> These declarations w i l l be placed in LINKAGS SECTION _

*> Parameters used by the Vocabulary routine s

01 1cFieldName Pic x(255) .

30 01 1 cL ength Pic 9(9) comp-5 .

01 lcBuffer Pic x(65535) .

01 1cTempHUffer Pic x(f5535) .

01 1cltera tor Pic 9 (9) comp-5 .

35 *> The Fi'i'MLMap structure

01 HTMLMAP-Parameter .

. .., . . . ... , . T _ . „ .

G0oGo54s11
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1 7

length of the variable nam e

03 variableNameLen pic 9(2) comp-x .

+> n is the value of variableNameLen

03 variableName _

S a5 pic x(l) occurs 0 to i

deoending on variableNameLen .

+ > length of the data ite m

03 valueLen pic 9(9) comp-x .

`> maximum possible OCCURS (=1 if not a table)

10 03 maxOCCUrs pic 9(9) comp-x .

*> actual OCCURS (=1 if not a table)

03 actualOccurs pic 9(9) comp-x .

*> number of bytes from start of one item to the next

03 stride pic 9(9) comp-x _

15 *> pointer to the actual data area

03 valuePtr pointer .

"--------- ---- ------ ------'__-- -- -------- - ---- - -- - ------------ -

*>------" -- - ---------- - --- ---" '-- ------ ---- -------- --------- -

ZO * > LiveCO80L support file . *** ll0 NO AM END *• *

*a Th ese declara tions wi l l be pla c ed at the start procedure div .

r y

25 PROCEDURE DIVISION USING HThII,Map-Parameter .

set HTMLMap-Base to address of HTMLMaQ-Paramete r

if HTMLMap-Base = nul l

set HTMLMap-Base to address of HTMLMap

set Standalone to true

30 else

set HTMLManMode to Lrue

end-i f

if Standalone

35 call CGT-INPUT-MODIILE

call "CSL_ACCr.PT_CGI" using HTMLMap

GOOG054812
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1 8

move 18 to 7cA 7 -func

move 1 to xA7-parm

call x "A7 " using xA7-func

xA7-parm

5 end-call

end - if

*> -----------------------------------------------------

displa " COntent -type :11 "text /html l

& X" OdOa "

10 display

--<IiTML> "

display

"<H&AD>

display

(5 "cTITLEnRegistrat ion Databasec Information Gathered</TITLE>"

display ' '

move function current-date to UnformattedDate

20 move ilYear to OFu1lYear

move MonthName(UMonrh) to OMonthWOrd

move May to ODay4£Month

25

display

display

"<HODY>"

30 display

"<H 1>Registr atiOn

display

35 "ConfirmaCioncJhl>"

display

_ _ . . _ . . « . _ .. . rt . . _ . . ~ . . . . .

G0oGo54s1 3
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1 9

"Received on

FormattedDat e

from "

with no advancing

5 ShowValue "HTTP USER AGSNT"

display

display

"acting for

1 0 with no advancing

ShowValue "REMOTE HOST"

display

with no advancing

15 5howValue "REMOTE ADDR"

display

u) u

display

°chr>"

20 display

getvalue "Name" fName

getValue "Email " fEmai l

25 getValue " Organization " fOrganization

ge tValue "Address" fAddres s

getValue "Phone " fPhone

getValue " Fax" fF ax

30 getValue "REMOTE_HOST" fIP

getvalue " REMOTE_ADDR " £HOSt

move Un£ormat tedDate to fWhen

35 open i-o F1

44

. . . . . ~ . . __ .~ _ . __ _
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20

write F1-Rec

display

display

5 displa

y display

"The following information has be en filed : "

display

display

10 ^<table> ^

display

n < tir> u

display

° < td > llame<td><b>"

1 5 with no advan c ing

ShowValue "Name"

display

,.</b>"

display

20 ',<td>Ema il<td><b> "

wi th no advancing

ShowValue "Email °

display

„< /b

? 25 display

'I< tr>"

display

"<td>organi zat ian <td><b>"

with no advancing

30 Sh owValue "Organization "

display

"</b>"

display

"<tY> "

35 display

°<td~Phone<td><b>"

46

G0oGo54s1 5
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with no advancing

ShowValue "Phone "

display

"</b> "

5 display

"<td>Fax<td><b> "

with no advancing

ShowVa lue "Fax "

display

1 Q If</b, M

display

"<tr> "

display

"<td>Address¢td><b> "

15 with no advancing

ShowValue "Address "

display

n</b>ie

display I

20 display

"</table> "

goback .

48
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The trailer is as follows :
49

10

1 5

20

25

30

3 5

40

4 5

50

55

60

65

50

G0oGo54s17
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*>--------------------------------------------------------------

* > LiveCOBOL support file . * ** DO NO AMEND ** *

30 * > The s e dec larations will be placed at the end of th e program

'4 7

entry " GetLength " using lcFieldName lcLength .

35 move 0 to lcLength

set varEnvironmenr_ to true

GOOG054818
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22

perform SetupName

if Standalone

perform FindCGl -Data

5 else

perform FindHTMLMap-Data

end-if

if varEnvironmen t

10 display 1cFielc}Name{1 :NameLength} upon environment-name

accept buffer from environment-value

move length of buffer to ValueLengt h

perform until ValueLength = 0 or buffer(ValueLength :i) not = space

subtract 1 from ValueLengt h

15 end-perform

end - if

move ValueLength to lcLength

20 exit program .

entry "GetValue" using 1eFieldName lcBuffer .

set VarEnvironment to true

25 perform SetupName

move x°00" to 1cBUffer ( l :1 )

if Standalone

perform FindCGI-Data

30 if VazHTML Map

move HTMLMap(ValueStart :ValueLength) to

1cBuffer {1 : ValueLength)

end-if

else

35 perform FindHTMLMap-Dat a

if VarH2T4LMap

... . . _ . _. .. _ . . _ . -- -- _ . _ . .. .. ~_._ ... . ~ . .. . . _ . _ ~ ,~
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S

move 1cTempSuffer(l :Va lueLength) to

1cBU ffer( 1 :valueLength)

end-i E

end-if

56

if varEnvironment

display lcr^ieldName(1 :NameLength) upon environment-name

accept Buffer from environment-valu e

move length of buffer to ValueLengt h

10 perform until VaZueLength = 0 or buf`er(ValueLsngth :1) not=space

subtract 1 from ValueLengt h

end-perform

if ValueLength <> 0

move buffer(1 :ValueLength) to 1cBuffer(1 :ValueLength)

15 end-if

end-if

if Value LengCh <> 0

move x"0 0 " to 1eBuffer(ValueLength + 1 :1)

20 end-if

exit program .

25

30

en try "GetOCCUrence " using 1eF ieldName 1cTtera tor lcBuffer .

set VarEnvironment to true

perform Se tupName

move x"60" to 1cBuffer(1 :1)

move 1clterator to ValueCoun t

if Standalon e

perform FindCGI-Data

if VarHTMLMap

move 0 to va lueCOUnt

35 perform until exit

i f ~ CGIlndex > length of HTMLMap) o r

GOOG054820
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(A'ST7LMap (CGIIndex :l) = X"00")

exit progra m

end-if

if (CGIChar(CGIIndex) = NameLength) an d

5 +> Name Length Match

(H1T1LMap(CGIIndex + a. :Namei,ength) =

1eFieldName(1 :NameLength) )

*> Name match

add CGTChar(CGITndex) to CGIIndex *> Skip over name

10 add 1 to CGIIndex

add 1 to ValueCount *> Value Count

if ValueCount = 1cIterator

move CGIChar(CGIIndex) to ValueLengt h

*> Value Size

15 add 1 to CGLIndex

move H17+¢Jtdap(CGTlndex :ValueLength )

to 1cHUffer(1 :ValueLengLh )

move x"DO" to 1cHUffer{V'alueLengrh + 1 :1}

exit program

20 end-if

else

add CGIChar(CGIIndex) to CGIIndex

add 1 to CGIIndex

end-if

25 add CGIChar(CGIlndex) to CGiindex *> Skip over value

add 1 to CGIIndex

end-perform

end-if

else

30 perform FindHTMI Map-Data

if VarIiTMLMap

if 1clterator <= actualOccurs

set 1eTampPointer to valuePtr

compute lcTempLength = s tride * ( LcIterator - 1 )

35 set 1cTempPOinter up by lcTempLength

set address o f 1cT empBuf fer to 1cTempPointer

G0oGo54s2 1
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25

perform TrimSpaces

move 1cTempBuffer{1 :ValueLength) to

1cBvffer(1 :ValueLength)

move x"00" to 1cBUffer(ValueLength + 1:1 )

5 end-if

end-if

end-if

exit program .

1 0

entry "GetOccursCounk" using 1cFieldName 1clterator .

move 0 to 1cIterato r

set VarEnvironment to true

15 perform SetupNam e

if Standalone

perform FindCG2-Data

if VarHTMCMap

20 move 0 to 1cItesator

perform wztil exi t

if (CGilndex > length of HTMLMag) or

(HTMLMap(CGIIndex :l) = IC"00")

exit progra m

25 end-if

if {CGIChar(CGIindex) = NameLength) an d

*> Name Length Match

(KTTSLMap{CGIIndex + 1 :NameLength} =

1cFie7dName(1 :NameLenqth) 1

30 *> Name match

add 1 to 1cIterator +> Value Count

end-i f

add CGIChar(CGIIndex) to CGIIndex Skip over name

add 1 to CGIIndex

35 add CGIChar(CGIlndex) to CGIIadex Skip over value

add 1 to CGIIndex

GOOG054822
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2 6

end-perform

end-if

els e

perform FiadIiTMLMap-Data

$ if VarHTMLMap

move actualOccurs to 1cTter ator

end-if

end-i f

10 exi t program .

entry "ShowOccurence'° using IcFieldName 1cIterator .

GetOccurence IcFieldName laiterator buffer

disp layz buffer

15 exit program

entry "SayValue" using lcBuffer .

entry "ShowValue" using lcBuffer .

20 perform varying ValueLength from 1 by 1 until

(ValueLength > 12 8 ) or

(1cBUff er(ValUeL ength :1) = X,'oo', )

end-perform

subtract 1, £som val ueLength

25 disp lay lcBUf£er ( 1 :ValueLength) with no advancing

exit program ret u rn ing 8224 .

entry "ShawVariable" using 1 cFieldName .

entry "Show" using lcFieldName .

30 + >GetValue IcFieldName buffer

set VarEnvironment to true

perform SetupName

move x"00" to buffer(1 :1 )

35

if Standalone

G0oGo54s23
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perform FindCGI-Data

if VarHTMLMap

move HTMLMap (ValueStart :ValueLeagth ) to buffer

end - i f

5 else

perform FindH7 PII ,M a p-Data

if varH'PMTd4ap

move 1cTempBuffer (7. :Va lueLength ) to buffer (1 :Va lueLength)

end-if

1 0 end-if

if varEnvironmen t

disp lay 1cFieldNam c (1 :NameLength) upon environment-name

accept buffer from environment-valu e

15 move length of buffer to ValueLength

perform until Valu eLength = 0 or buffer(ValueLength :7.) not-space

subtract 1 from ValueLengt h

end-perform

end-if

20

if ValueLength < > 0

move x"00" to buffer (ValueLength + 1 :1 )

display buffer(1 :ValueLengEh ) with no advancing

end- i £

25

exit program re turning 8224 .

*> given lcFieldName, return the length of the fieldname in NameLength

3 0 SetupName .

perform varying STameLength from 1 by 1 unti l

(NameLength > length of lcFieldName) or

(1cFieldName(xameLength:l) = X"00^ )

end-perform

35 subtract 1 from NameLength

call "C SL TOUPPER" using 1cFieldName

... . . . , ..._. . . . .. ... . ...--° .__~ .. . .... . , ...... . . . .__ ., . . . . . , ~. . ..-~ .-f-~ . _ ._ .. ..~.. . . , . :. ._ . . . _ . . .. . .. . .. . . . ._ . . . . . __"_ _.
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28

by value NameT,en gt h

5

10

1 5

20

25

3 0

35

end-call .

given 1aFieldName and NameLength (length of fieldname)

locates the correct slot in HTMLMAP-Parameter

FindCGI-Ddtd .

move 1 to CGIIndex

perform until exi t

if {CGIIndex > length of HTNII,Map} OR

(HTMLMap(CGIIndex :l) = X"001)

move 0 to ValueLengt h

exit perform

end-if

if (CGIChar(OGZIndex) = NameLength) AND •~ Name Length Match

(H?T4LMap(CGIIndex + 1 :NameLength) = 1cFieldName(1 :NameLength))

*~ Name maCCh

move CGIIndex to CGIIndex2

add CGIChar(CGIIndex2) to CGZIndex_2 *> Skip over name

add 1 to CGIIndex2

move CGIChar(CGiIndex2) to ValueLength *> Value Size

add 1 to CGIIndex2

move CGIindex2 to ValueStart

*> add ValueLength to CGIIndex

set VarHTMLMap to true

exit perform

else

ad$ CGIChar(CGIIndex) to CGIIndex *> Skip over name

add 1 to CGIIndex

add CGIChar(CGiiadex) to CGIlndex + > Skip over calue

add 1 to CGIIndex

end-if

end-perform

. . . . . ... .. . ..~ . _ . .. ._. . . . . ~ . . . . . . ... .
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given 1cFieldName and NameLengt h ( leng th of f i e ldname )

l ocates the correct slot in HTMLMAP -Parameter

5
FindHT[+i LMap - Data _

set address of HTM LMap - Parameter to xTMLN,ap-Bas e

set lcTempPointer to HTNRMap -Ease

10 m ove 0 to ValueLength

perform unt i l variab leNameLen = 0

if variabl eNameLen = NameLength * > Length match

if variableName(1 : NameLength) = 1eField Name (1 :NameLength )

set address of 1cTempSUffer to valuePtr

15 perform Tr imSpaces

aet VarRTMLMap to tru e

ex i t perform

end-if

end - if

2 0 compute lcTempLength = 2 0 + variableNameLen + i

set 1cT empP ointer up by lcTempLength

set address of A1TSLMap -Parameter to 1cTempPOi nt e r

end-per form

25

Tr imSpaces .

move valueLen to ValueLength

perform until Va lueLength = 0

if lc'i'empBUffer (ValueLeng t lz :l) not = spa c e

30 exit pe rfo rm

el se

subtract 1 from ValueLength

end-i f

end-perform

35

*_------------------------------------------ --------------------
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end program registernow .
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Wh ile the above de s cripti on of th e pres ent inv e ntion ha s
been in terms of HTML and COBOL, it will be appar ent to
those skilled in th e art that that th e teach ings of the pr esent
invention may be app lie d t o any w ordprocess ing format and
computer language . The word processing file format is
modified by defini n g a begin ning and ending tag for the
computer language segment .

The pr e -proc e sso r f or the comput er language cre ate s a
source code file for the compiler in which output statements
(e . g. in a COBOL implementati on, DLSPLAY stat ements are
used) that, when executed, r epro du ce e verything that i s n ot
en closed by the languag e tags are i nserted for th e word
processing file materi al . The co de be tween th e tag s is copie d
to the source fil e . The executable file generated by the so urce
code when compiled with the appropriate compiler or inter-
preter will then generate a word process ing fi le in th e
w ord- processing format wh en exec u ted .

Refer now to FIG . 1 which i s a$ow chart for a prepro-
cessor a ccording to the p resent inventi o n . The pre-pr oc essor
star t s by writin g an y header information needed by the
compiler or the operati ng s ystem interface t o the output file
as sh own at 12 . Thi s information may include t he cod e
needed to ac cess particular input variables s uch as de scrib ed
above with re s pect to th e HTML e xampl e .

The pre-pro cessor then reads the input fil e until it find s a
pre -proce s sor tag that begins a computer lan guag e s egm e nt
as sh own at 13 .' The material from th e i nput file that has been
read prior t o en countering the starting language tag is
written to the output fil e as di splay statements in the wm-
Quter language as shown at 14 . The actual o utput sequen c e
is a matt er of design choice . For example, each line can be
written a s a singl e di s play statement a s the li ne is read from
the input file if the line does not contain a tag . A lternatively,
th e entire inpu t stre am from the input file since t he la s t and
tag can be stored and pr ocessed as a bloc in a si ngle display
s tatement . For the purposes of th i s di scu ssio n, a di splay
statement is defined as any statement whi ch will r eprodu ce
the material when executed in th e res ulting computer pro-
g'atn .

The material from the begi nning pre-processor tag to the
ending pre -proc es sor tag i s then tra ns ferred to th e output file
as shown at 15 . Any desired code translation can al so be
accomplished here . For e xai nple, the dis p l ay ta gs descri b e d
above with reference to the HTML embo dime nt s of the
pres ent invention are expanded in terms of source language
s tatements as pa rt of thi s process .

When the end tag corresponding to the beginning pr e-
proc e ss or tag is encountered , the program checks for addi-
tiona l input . If the end of the inp u t file is e ncou ntere d , an y
trailer s needed by the compiler and interface c ode are added
to the o utp ut fil e a s show n at 17. If t here is more material in
th e input file, the program resume s reading the inpu t file at
blo ck 13 .

It s hould be noted that th e pre -processar does nothave t o
"understand" the word processor file f orma ts . The pre-
processor only need s t o recognize th e computer langua ge
tags . Any tag format can be u sed provide d the wor d pro-
cessing file format, or the embedded document, d oes not

,co ntain a tag of this form. Similarly, the word processin g
software does no t have to " unders tand " the compu ter lan-
guage tags ; hen ce , no modifications to the word process ing
software are required . Finally, the computer language com-
pi ler al so does not need to be m odi fied.

In general, additional tags can be add e d to the definitio n .
The replacement tags defined above are examples of such
tag s. Aga in, only the preprocessor n e eds to under st and thes e

72
t a g s . In addition, some form of interface tag that defin es the
i nputs and output i.e., a fi le, console, particular dat a stream ,
etc ., wi ll in gen eral be u seful .

It should al so be n o te d that the pres ent inv e ntion pr ovides
5 a means for defi n ing a "live" document that may b e e asil y

transported betw ee n platform s . The so urce co deprovid e d by
th e pre- proces s or may be used on any platform that provide s
a compiler for that source code.

While the above descri bed emb o diments have referred t o
10 comp iled compute r language s, it w ill be apparent to those

skilled i n the art that the teachi n gs of the present i nventio n
can be applie d to interpreted langua ges such as BAS IC and
REXK.

The ab ove described embodiments of the present inven-
tio ntion have re ferr ed to a system in whi ch the compiled
c omputer la nguage file re sides on the se rver and is execu ted
wh e n a re qu est for the "document" is received. However, it
w ill be apparent to t hose skilled in the art from t he above

20
di s cu s sion that the source file may be stored in st e ad. In s uch
a syste m, th e source file wo ul d be compiled the first time a
reque st for the document i s rece iv ed. The operating sy stem
on the server can detect the need to re-compile the fil e by
checking the time s tamp s on the so urce file and the exe cut-
able file currently st ored on th e server. If the so ur ce file ha s

25 been altered si n ce the la st compilati on, the opera ti ng sy s tem
c au s es th e s ource fi le to be re-compiled p rior to invoking the
executable fi le .

Various modification s to the present invention will

30 become appar en t to those skilled in the art from the fore-
going descrip tion and accompanying drawing s . Ac cord-
ingly, the present inve ntion is to be lim it e d sol el y by the
scope of th e follo win g cl a ims .

What is cl aimed i s :

35 1 . A me thod for operating a computer to convert a word
p roce s sing file , which co mprise s a linear s equence of
characters, said lineaz se que nce of characters comprisi ng
segments of s aid linear sequ ence marked by beginning and
ending tags, in to a source file co mpri sing computer language

40 s tatement s, s aid so ur c e file defini ng a computer program that
w ill g e ner ate an output stre am in a format recogn i zable by
a word process ing program adapted to read s aid output
st ream, said method compris ing th e s tep s of :

readi ng a lin ear sequ ence of ch arac ters from s aid word

45 processing file ;
transl ating a segment of said linear sequ ence ofch aracters

that is no t surrounded by said beginning and ending
tags to computer language o utput statement s and out-
putting s aid co mputer languag e output statements to

50 said sour ce fil e ,
wh e re in sai d output s tatements cau s e a co mputer pro -

gram generate d from said so urce file, when said
generated compu ter program is execute d, to repro-
duce s aid li near se quence o f characters in an output

55 stream gen erated by said computer program ; and
providing comp u ter source language statements in said

source file correspondi ng to a segme nt of said lin ear
sequence of characters that is surro und ed by said
beginning and ending tags .

60 2 . The metho d of claim 1 wherein said w ord proce ssing
fi le comprises H'I`HIL .

3 .Th e method of claim I wher ein said computer languag e
i s COBOL.

4 . Th e method o f claim 1 wherein s aid ta gs occur in pairs,
65 one marking the beginning of a sequ e n ce of characters and

one mar king the end of a sequence of characters, a nd
wherein s aid pair s of tags are of first and sec ond type s, s aid

GOOG054828

Case: 3:06-cv-00199-jcs     Document #: 106-5      Filed: 02/29/2008     Page 39 of 99



5,745,90 8
73

first pair of tags marking sequences of characters that are to
be copied to said source file without alteration, and said pair
of tags marking sequences of characters that are to be
translated to predetermined source code statements deter-
mined by an indication associated with said second pair of
ta gs .

5 . The method of claim 1 further comprising the step of
providing computer source code statements in said sour ce
file enabling a program generated from said source file to

74
receive input from a source outside of said generated com-
puter program.

6. The method of claim 1 further comprising the step of

replacing predetermined syntax in said linear sequence of

5 characters that is not surrounded by said tags with variable s

defined outside of said linear sequence of characters .

~ * * * w
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http://catalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=6&ti=1,6&Search%5F... view-source:http://catalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=6&ti=1,6...

1 of 3 2/28/2008 9:07 AM

<!-- Start of HTML header portion -->
<link rel="stylesheet" type="text/css" href="/css/basic.css" />
<link rel="stylesheet" type="text/css" href="/css/timer.css" />
<script type="text/javascript" src="/js/valid.js"></script>
<script type="text/javascript" src="/js/timer.js"></script>
<script type="text/javascript" src="/js/zdragdroplib.js"></script>
<table width="98%" border="0" cellspacing="0" cellpadding="0" align=center>
<tr>
<td colspan=5 align=left><table width="100%" cellpaddiing=0 cellspacing=0 border=0><tr>
<td width="53%"><font face="Arial, Helvetica, sans-serif" size="-1"><a href="http://www.loc.gov/">The
Library of Congress</a></font></td>
<td align=right width="47%"><font face="Arial, Helvetica, sans-serif" size="-1">&gt;&gt;
<a href="http://authorities.loc.gov/"> Go to Library of Congress Authorities</a></font></td>
</tr></table></td>
</tr>
<tr height=55>

<td width=57><img src="/images/banner-rose-left.gif" width="57" height="55" alt=""></td>

<td width="50%" background="/images/banner-back.gif">&nbsp;</td>

<td width=488><A HREF="/webvoy.htm"><img src="/images/banner-center.gif" width="488" height="55" alt="Start Over" border="0"></a></td>

<td width="50%" background="/images/banner-back.gif">&nbsp;</td>

<td width=60><img src="/images/banner-rose-right.gif" width="60" height="55" alt=""></td>
</tr>
</table><!-- End of HTML header portion -->
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN" "http://www.w3.org/TR/REC-html40/loose.dtd">
<HTML>
<HEAD>
<meta http-equiv="Content-Type" Content="text/html;charset=UTF-8">
<TITLE>Brief Record (Library of Congress Online Catalog)</TITLE>
</HEAD>
<BODY  bgcolor="#ffffff" text="#000000" link="#006666" vlink="#993300"><CENTER>
<FONT face=Default size=3><A HREF="/help/disphlp1.htm"><IMG ALIGN="MIDDLE" BORDER=0 ALT="Help" SRC="/images/UpHelp.gif"></A><A HREF="/cgi-bin/Pwebrecon.cgi
><IMG ALIGN="MIDDLE" BORDER=0 ALT="Headings List" SRC="/images/UpHeadings.gif"></A><A HREF="/cgi-bin/Pwebrecon.cgi?ti=1,0&Search%5FArg=graham%2C%20ian%20s
><IMG ALIGN="MIDDLE" BORDER=0 ALT="Titles List" SRC="/images/UpTitles.gif"></A><INPUT TYPE=HIDDEN NAME=BCKT VALUE=><A HREF="/cgi-bin/Pwebrecon.cgi?PAGE=RE
<INPUT TYPE=HIDDEN NAME=Search_Arg VALUE="graham, ian s."><INPUT TYPE=HIDDEN NAME=Search_Code VALUE="NAME_"><INPUT TYPE=HIDDEN NAME=SL VALUE=""><INPUT TYPE
<TR>
<TD><font size="-1" color="#006666"><b>DATABASE:</b></font>&nbsp;Library of Congress Online Catalog</TD>
<BR>
</TR>
<TR>
<TD ALIGN=LEFT><font size="-1" color="#336666"><b>YOU SEARCHED</b></font>: Author/Creator Browse = graham, ian s.</TD>
</TR>
<TR>
<TD ALIGN=LEFT><font size="-1" color="#336666"><b>SEARCH RESULTS</b></font>: Displaying 6 of 8.</TD>
</TR>
</TABLE>
<CENTER>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=5&ti=1,5&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Previous Screen or Record" SRC="/images/s-prev.gif"></A>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=7&ti=1,7&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Next Screen or Record" SRC="/images/s-next.gif"></A>
</CENTER>
<CENTER><IMG SRC="/images/view1a.gif" ALIGN=MIDDLE BORDER=0 ALT="Brief Record"><A HREF="/cgi-bin/Pwebrecon.cgi?v2=6&ti=1,6&SEQ=20080228120449&Search%5FArg
><IMG SRC="/images/view2.gif" ALIGN=MIDDLE BORDER=0 ALT="Subjects/Content"></A><A HREF="/cgi-bin/Pwebrecon.cgi?v3=6&ti=1,6&SEQ=20080228120449&Search%5FArg
><IMG SRC="/images/view3.gif" ALIGN=MIDDLE BORDER=0 ALT="Full Record"></A><A HREF="/cgi-bin/Pwebrecon.cgi?v4=6&ti=1,6&SEQ=20080228120449&Search%5FArg=grah
><IMG SRC="/images/view4.gif" ALIGN=MIDDLE BORDER=0 ALT="MARC Tags"></A></CENTER><P>
<CENTER><H3></H3></CENTER>
<CENTER>
<H4>
<I>
<STRONG><BDO dir="LTR">The HTML sourcebook / Ian S. Graham.</BDO></STRONG>
</I>
</H4>
</CENTER>
<INPUT TYPE=HIDDEN NAME=RID VALUE=2071355><TABLE>
<TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>LC Control No.:</TH>
<TD dir="ltr">
    94047369 </TD></TR><TR><TH NOWRAP ALIGN=RIGHT VALIGN=TOP>LCCN Permalink:</TH>
<TD><a href="http://lccn.loc.gov/   94047369 " target="_blank">http://lccn.loc.gov/   94047369 </a></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Type of Material:</TH>
<TD>
Book (Print, Microform, Electronic, etc.)</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Personal Name:</TH>
<TD dir="ltr">
<A HREF="/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20080228120449&PID=3898&SA=Graham,+Ian+S.,+1955-"> Graham, Ian S., 1955- </A></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Main Title:</TH>
<TD dir="ltr">
 The HTML sourcebook / Ian S. Graham.</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Published/Created:</TH>
<TD dir="ltr">
 New York : Wiley, c1995.</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Description:</TH>
<TD dir="ltr">
 xvi, 416 p. : ill. ; 24 cm.</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>ISBN:</TH>
<TD dir="ltr">
 0471118494 (pbk. : acid-free paper)</TD></TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP></TH>
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<TD></TD></TR>
<TR><TD COLSPAN=2><A name="D1"></A><HR WIDTH=150></TD></TR>
<TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>CALL NUMBER:</TH>
<TD dir="ltr">
<A HREF="/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20080228120449&PID=3898&SA=QA76.76.H94"> QA76.76.H94 G73 1995 FT MEADE</A></TD>
</TR>
<TR>
<TD></TD>
<TD dir="ltr">Copy 1</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Request in:</TH>
<TD>
Main or Science/Business Reading Rms - STORED OFFSITE</TD></TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP></TH>
<TD></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Status:</TH>
<TD>
Not Charged</TD></TR>
<TR><TD COLSPAN=2><A name="D2"></A><HR WIDTH=150></TD></TR>
<TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>CALL NUMBER:</TH>
<TD dir="ltr">
<A HREF="/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20080228120449&PID=3898&SA=QA76.76.H94"> QA76.76.H94 G73 1995 FT MEADE</A></TD>
</TR>
<TR>
<TD></TD>
<TD dir="ltr">Copy 2</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Request in:</TH>
<TD>
Main or Science/Business Reading Rms - STORED OFFSITE</TD></TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP></TH>
<TD></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Status:</TH>
<TD>
Not Charged</TABLE>
<BR><CENTER>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=5&ti=1,5&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Previous Screen or Record" SRC="/images/s-prev.gif"></A>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=7&ti=1,7&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Next Screen or Record" SRC="/images/s-next.gif"></A>
</CENTER>
<BR><INPUT TYPE=HIDDEN NAME=BIB VALUE=2071355><INPUT TYPE=HIDDEN NAME=PID VALUE="3898">
<INPUT TYPE=HIDDEN NAME=SEQ VALUE="20080228120449">
<CENTER>
<TABLE BORDER=1 BGCOLOR="#FFFFDD">
  <TR>
      <TH>Save, Print or Email Records (View <a href="/help/savemail.htm">Help</a>)</TH>
   </TR>
  <TR>
     <TD> Select Download Format: 
        <SELECT NAME=RD>
            <OPTION VALUE=0>Text (Brief Information)</OPTION>
            <OPTION VALUE=1>Text (Full Information)</OPTION>
            <OPTION VALUE=2>MARC (non-Unicode/MARC-8)</OPTION>
            <OPTION VALUE=3>MARC (Unicode/UTF-8)</OPTION>
        </SELECT>
<INPUT TYPE="SUBMIT" NAME="SAVE" VALUE="Press to SAVE or PRINT" onClick="document.FAKEFORM.PS.value='1'">
</TD>  </TR>
  <TR>
                <TD><font size="-1" color="#336666"><b>Email Text (Full Info) to:</b></font><br>
                        <INPUT NAME="MAILADDY" MAXLENGTH=45 SIZE=32 onKeyPress="return submitenter(this,event)">
<SCRIPT  LANGUAGE="Javascript">
function submitenter(myfield,e){
        var keycode
        if(window.event) keycode = window.event.keyCode
        else if(e) keycode = e.which
   else return true
        if(keycode == 13){
var v1 = document.frm.MAILADDY.value;errorOccured = false;if(v1.length == 0){errorOccured = true; alert("No email address has been entered. Please enter a
document.frm.MAILADDY.focus();return true;}
if(!errorOccured){document.frm.EMAILADDRESS.value = "EMAIL"
document.frm.submit();return false;}}
else return true
}</SCRIPT>
<INPUT TYPE="button" NAME="EMAIL" VALUE="Press to SEND EMAIL" onClick=checkValues()>
<INPUT TYPE="HIDDEN" NAME="EMAILADDRESS" VALUE="None">
  </TR>
</TABLE></CENTER>
<SCRIPT  LANGUAGE="Javascript">
function checkValues(){var v1 = document.frm.MAILADDY.value;errorOccured = false;var email = /(\w+)@(\w+)/;
if(v1.length == 0){errorOccured = true; alert("No email address has been entered. Please enter an email address")
document.frm.MAILADDY.focus();}
else if(email.test(document.frm.MAILADDY.value)== false){
errorOccured = true; alert("Please enter a valid email")
document.frm.MAILADDY.focus();}
if(!errorOccured){document.frm.EMAILADDRESS.value = "EMAIL"
document.frm.submit()}}</SCRIPT>
</FORM><BR><FORM NAME="FAKEFORM">
<INPUT TYPE="HIDDEN" NAME="PS" VALUE='0'>
</FORM>
<CENTER>
<FONT face=Default size=3><A HREF="/help/disphlp1.htm"><font size="-1" face="Arial, Helvetica">Help</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?
><font size="-1" face="Arial, Helvetica">History</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?hd=0,0&PID=3898&HEADBROWSE=0&HIST=0&SEQ=2008022812
><font size="-1" face="Arial, Helvetica">Headings</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?ti=1,0&Search%5FArg=graham%2C%20ian%20s%2E&Search
A><font size="-1" face="Arial, Helvetica">Titles</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?PAGE=REQUESTBIB&SEQ=20080228120449&PID=3898"
><font size="-1" face="Arial, Helvetica">Request</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?PAGE=pbLogon&PID=3898"><font size="-1" face="Arial,
><font size="-1" face="Arial, Helvetica">Exit</font></A></FONT></CENTER></BODY>
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<!-- Start of HTML footer portion -->
<hr noshade size=1>
<table width="100%" border="0" cellspacing="6" cellpadding="4">
<tr valign="middle">
<td width="34%"><img src="/images/small-disc.jpg" alt="" width="90" height="87" hspace="2" vspace="0" align="left">
<strong><font face="Arial, Helvetica, sans-serif" size="-1">The Library
of Congress</font></strong><font face="Arial, Helvetica, sans-serif" size="-1"><br>
URL: <a href="http://www.loc.gov/">http://www.loc.gov/</a><br>
<i>Mailing Address: </i></font><font face="Arial, Helvetica, sans-serif" size="-1"><br>
101 Independence Ave, S.E.<br>
Washington, DC 20540</font></td>
<td width="36%" align="center" bgcolor="#FFFFdd"><font size="-1" face="Arial, Helvetica, sans-serif"><b>Catalog/authority
record errors?<br>
</b><a href="http://www.loc.gov/help/contact-libarch-report.html">Use our
Error Report Form</a><br>
<strong>Questions about searching?</strong><br>
<a href="http://www.loc.gov/rr/askalib/ask-digital.html">Ask a Librarian</a></font></td>
<td width="30%" align="right">
<p><font face="Arial, Helvetica, sans-serif" size="-1"><b>Library of Congress
Online Catalog</b><br>
<i>URL:</i> <a href="http://catalog.loc.gov/">http://catalog.loc.gov/</a><br>
<b>Library of Congress Authorities</b><br>
<i>URL:</i> <a href="http://authorities.loc.gov/">http://authorities.loc.gov/</a></font></p>
</td>
</tr>
</table>
<script type="text/javascript">
<!--//
document.write(getWarning());
//-->
</script>
<div id="warningDiv"></div>
<img src="/images/load.gif" onLoad="initTimer(); getElements();" />
<!-- End of HTML footer portion -->
</HTML>
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<!-- Start of HTML header portion -->
<link rel="stylesheet" type="text/css" href="/css/basic.css" />
<link rel="stylesheet" type="text/css" href="/css/timer.css" />
<script type="text/javascript" src="/js/valid.js"></script>
<script type="text/javascript" src="/js/timer.js"></script>
<script type="text/javascript" src="/js/zdragdroplib.js"></script>
<table width="98%" border="0" cellspacing="0" cellpadding="0" align=center>
<tr>
<td colspan=5 align=left><table width="100%" cellpaddiing=0 cellspacing=0 border=0><tr>
<td width="53%"><font face="Arial, Helvetica, sans-serif" size="-1"><a href="http://www.loc.gov/">The
Library of Congress</a></font></td>
<td align=right width="47%"><font face="Arial, Helvetica, sans-serif" size="-1">&gt;&gt;
<a href="http://authorities.loc.gov/"> Go to Library of Congress Authorities</a></font></td>
</tr></table></td>
</tr>
<tr height=55>

<td width=57><img src="/images/banner-rose-left.gif" width="57" height="55" alt=""></td>

<td width="50%" background="/images/banner-back.gif">&nbsp;</td>

<td width=488><A HREF="/webvoy.htm"><img src="/images/banner-center.gif" width="488" height="55" alt="Start Over" border="0"></a></td>

<td width="50%" background="/images/banner-back.gif">&nbsp;</td>

<td width=60><img src="/images/banner-rose-right.gif" width="60" height="55" alt=""></td>
</tr>
</table><!-- End of HTML header portion -->
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN" "http://www.w3.org/TR/REC-html40/loose.dtd">
<HTML>
<HEAD>
<meta http-equiv="Content-Type" Content="text/html;charset=UTF-8">
<TITLE>Brief Record (Library of Congress Online Catalog)</TITLE>
</HEAD>
<BODY  bgcolor="#ffffff" text="#000000" link="#006666" vlink="#993300"><CENTER>
<FONT face=Default size=3><A HREF="/help/disphlp1.htm"><IMG ALIGN="MIDDLE" BORDER=0 ALT="Help" SRC="/images/UpHelp.gif"></A><A HREF="/cgi-bin/Pwebrecon.cgi
><IMG ALIGN="MIDDLE" BORDER=0 ALT="Headings List" SRC="/images/UpHeadings.gif"></A><A HREF="/cgi-bin/Pwebrecon.cgi?ti=1,0&Search%5FArg=graham%2C%20ian%20s
><IMG ALIGN="MIDDLE" BORDER=0 ALT="Titles List" SRC="/images/UpTitles.gif"></A><INPUT TYPE=HIDDEN NAME=BCKT VALUE=><A HREF="/cgi-bin/Pwebrecon.cgi?PAGE=RE
<INPUT TYPE=HIDDEN NAME=Search_Arg VALUE="graham, ian s."><INPUT TYPE=HIDDEN NAME=Search_Code VALUE="NAME_"><INPUT TYPE=HIDDEN NAME=SL VALUE=""><INPUT TYPE
<TR>
<TD><font size="-1" color="#006666"><b>DATABASE:</b></font>&nbsp;Library of Congress Online Catalog</TD>
<BR>
</TR>
<TR>
<TD ALIGN=LEFT><font size="-1" color="#336666"><b>YOU SEARCHED</b></font>: Author/Creator Browse = graham, ian s.</TD>
</TR>
<TR>
<TD ALIGN=LEFT><font size="-1" color="#336666"><b>SEARCH RESULTS</b></font>: Displaying 6 of 8.</TD>
</TR>
</TABLE>
<CENTER>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=5&ti=1,5&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Previous Screen or Record" SRC="/images/s-prev.gif"></A>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=7&ti=1,7&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Next Screen or Record" SRC="/images/s-next.gif"></A>
</CENTER>
<CENTER><IMG SRC="/images/view1a.gif" ALIGN=MIDDLE BORDER=0 ALT="Brief Record"><A HREF="/cgi-bin/Pwebrecon.cgi?v2=6&ti=1,6&SEQ=20080228120449&Search%5FArg
><IMG SRC="/images/view2.gif" ALIGN=MIDDLE BORDER=0 ALT="Subjects/Content"></A><A HREF="/cgi-bin/Pwebrecon.cgi?v3=6&ti=1,6&SEQ=20080228120449&Search%5FArg
><IMG SRC="/images/view3.gif" ALIGN=MIDDLE BORDER=0 ALT="Full Record"></A><A HREF="/cgi-bin/Pwebrecon.cgi?v4=6&ti=1,6&SEQ=20080228120449&Search%5FArg=grah
><IMG SRC="/images/view4.gif" ALIGN=MIDDLE BORDER=0 ALT="MARC Tags"></A></CENTER><P>
<CENTER><H3></H3></CENTER>
<CENTER>
<H4>
<I>
<STRONG><BDO dir="LTR">The HTML sourcebook / Ian S. Graham.</BDO></STRONG>
</I>
</H4>
</CENTER>
<INPUT TYPE=HIDDEN NAME=RID VALUE=2071355><TABLE>
<TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>LC Control No.:</TH>
<TD dir="ltr">
    94047369 </TD></TR><TR><TH NOWRAP ALIGN=RIGHT VALIGN=TOP>LCCN Permalink:</TH>
<TD><a href="http://lccn.loc.gov/   94047369 " target="_blank">http://lccn.loc.gov/   94047369 </a></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Type of Material:</TH>
<TD>
Book (Print, Microform, Electronic, etc.)</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Personal Name:</TH>
<TD dir="ltr">
<A HREF="/cgi-bin/Pwebrecon.cgi?SC=Author&SEQ=20080228120449&PID=3898&SA=Graham,+Ian+S.,+1955-"> Graham, Ian S., 1955- </A></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Main Title:</TH>
<TD dir="ltr">
 The HTML sourcebook / Ian S. Graham.</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Published/Created:</TH>
<TD dir="ltr">
 New York : Wiley, c1995.</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>Description:</TH>
<TD dir="ltr">
 xvi, 416 p. : ill. ; 24 cm.</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>ISBN:</TH>
<TD dir="ltr">
 0471118494 (pbk. : acid-free paper)</TD></TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP></TH>
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<TD></TD></TR>
<TR><TD COLSPAN=2><A name="D1"></A><HR WIDTH=150></TD></TR>
<TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>CALL NUMBER:</TH>
<TD dir="ltr">
<A HREF="/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20080228120449&PID=3898&SA=QA76.76.H94"> QA76.76.H94 G73 1995 FT MEADE</A></TD>
</TR>
<TR>
<TD></TD>
<TD dir="ltr">Copy 1</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Request in:</TH>
<TD>
Main or Science/Business Reading Rms - STORED OFFSITE</TD></TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP></TH>
<TD></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Status:</TH>
<TD>
Not Charged</TD></TR>
<TR><TD COLSPAN=2><A name="D2"></A><HR WIDTH=150></TD></TR>
<TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>CALL NUMBER:</TH>
<TD dir="ltr">
<A HREF="/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20080228120449&PID=3898&SA=QA76.76.H94"> QA76.76.H94 G73 1995 FT MEADE</A></TD>
</TR>
<TR>
<TD></TD>
<TD dir="ltr">Copy 2</TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Request in:</TH>
<TD>
Main or Science/Business Reading Rms - STORED OFFSITE</TD></TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP></TH>
<TD></TD>
</TR>
<TR>
<TH NOWRAP ALIGN=RIGHT VALIGN=TOP>-- Status:</TH>
<TD>
Not Charged</TABLE>
<BR><CENTER>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=5&ti=1,5&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Previous Screen or Record" SRC="/images/s-prev.gif"></A>
<A HREF="/cgi-bin/Pwebrecon.cgi?v1=7&ti=1,7&SEQ=20080228120449&Search%5FArg=graham%2C%20ian%20s%2E&Search%5FCode=NAME%5F&CNT=25&PID=3898&SID=1"
><IMG ALIGN=MIDDLE BORDER=0 ALT="Next Screen or Record" SRC="/images/s-next.gif"></A>
</CENTER>
<BR><INPUT TYPE=HIDDEN NAME=BIB VALUE=2071355><INPUT TYPE=HIDDEN NAME=PID VALUE="3898">
<INPUT TYPE=HIDDEN NAME=SEQ VALUE="20080228120449">
<CENTER>
<TABLE BORDER=1 BGCOLOR="#FFFFDD">
  <TR>
      <TH>Save, Print or Email Records (View <a href="/help/savemail.htm">Help</a>)</TH>
   </TR>
  <TR>
     <TD> Select Download Format: 
        <SELECT NAME=RD>
            <OPTION VALUE=0>Text (Brief Information)</OPTION>
            <OPTION VALUE=1>Text (Full Information)</OPTION>
            <OPTION VALUE=2>MARC (non-Unicode/MARC-8)</OPTION>
            <OPTION VALUE=3>MARC (Unicode/UTF-8)</OPTION>
        </SELECT>
<INPUT TYPE="SUBMIT" NAME="SAVE" VALUE="Press to SAVE or PRINT" onClick="document.FAKEFORM.PS.value='1'">
</TD>  </TR>
  <TR>
                <TD><font size="-1" color="#336666"><b>Email Text (Full Info) to:</b></font><br>
                        <INPUT NAME="MAILADDY" MAXLENGTH=45 SIZE=32 onKeyPress="return submitenter(this,event)">
<SCRIPT  LANGUAGE="Javascript">
function submitenter(myfield,e){
        var keycode
        if(window.event) keycode = window.event.keyCode
        else if(e) keycode = e.which
   else return true
        if(keycode == 13){
var v1 = document.frm.MAILADDY.value;errorOccured = false;if(v1.length == 0){errorOccured = true; alert("No email address has been entered. Please enter a
document.frm.MAILADDY.focus();return true;}
if(!errorOccured){document.frm.EMAILADDRESS.value = "EMAIL"
document.frm.submit();return false;}}
else return true
}</SCRIPT>
<INPUT TYPE="button" NAME="EMAIL" VALUE="Press to SEND EMAIL" onClick=checkValues()>
<INPUT TYPE="HIDDEN" NAME="EMAILADDRESS" VALUE="None">
  </TR>
</TABLE></CENTER>
<SCRIPT  LANGUAGE="Javascript">
function checkValues(){var v1 = document.frm.MAILADDY.value;errorOccured = false;var email = /(\w+)@(\w+)/;
if(v1.length == 0){errorOccured = true; alert("No email address has been entered. Please enter an email address")
document.frm.MAILADDY.focus();}
else if(email.test(document.frm.MAILADDY.value)== false){
errorOccured = true; alert("Please enter a valid email")
document.frm.MAILADDY.focus();}
if(!errorOccured){document.frm.EMAILADDRESS.value = "EMAIL"
document.frm.submit()}}</SCRIPT>
</FORM><BR><FORM NAME="FAKEFORM">
<INPUT TYPE="HIDDEN" NAME="PS" VALUE='0'>
</FORM>
<CENTER>
<FONT face=Default size=3><A HREF="/help/disphlp1.htm"><font size="-1" face="Arial, Helvetica">Help</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?
><font size="-1" face="Arial, Helvetica">History</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?hd=0,0&PID=3898&HEADBROWSE=0&HIST=0&SEQ=2008022812
><font size="-1" face="Arial, Helvetica">Headings</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?ti=1,0&Search%5FArg=graham%2C%20ian%20s%2E&Search
A><font size="-1" face="Arial, Helvetica">Titles</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?PAGE=REQUESTBIB&SEQ=20080228120449&PID=3898"
><font size="-1" face="Arial, Helvetica">Request</font></A>&nbsp;-&nbsp;<A HREF="/cgi-bin/Pwebrecon.cgi?PAGE=pbLogon&PID=3898"><font size="-1" face="Arial,
><font size="-1" face="Arial, Helvetica">Exit</font></A></FONT></CENTER></BODY>
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<!-- Start of HTML footer portion -->
<hr noshade size=1>
<table width="100%" border="0" cellspacing="6" cellpadding="4">
<tr valign="middle">
<td width="34%"><img src="/images/small-disc.jpg" alt="" width="90" height="87" hspace="2" vspace="0" align="left">
<strong><font face="Arial, Helvetica, sans-serif" size="-1">The Library
of Congress</font></strong><font face="Arial, Helvetica, sans-serif" size="-1"><br>
URL: <a href="http://www.loc.gov/">http://www.loc.gov/</a><br>
<i>Mailing Address: </i></font><font face="Arial, Helvetica, sans-serif" size="-1"><br>
101 Independence Ave, S.E.<br>
Washington, DC 20540</font></td>
<td width="36%" align="center" bgcolor="#FFFFdd"><font size="-1" face="Arial, Helvetica, sans-serif"><b>Catalog/authority
record errors?<br>
</b><a href="http://www.loc.gov/help/contact-libarch-report.html">Use our
Error Report Form</a><br>
<strong>Questions about searching?</strong><br>
<a href="http://www.loc.gov/rr/askalib/ask-digital.html">Ask a Librarian</a></font></td>
<td width="30%" align="right">
<p><font face="Arial, Helvetica, sans-serif" size="-1"><b>Library of Congress
Online Catalog</b><br>
<i>URL:</i> <a href="http://catalog.loc.gov/">http://catalog.loc.gov/</a><br>
<b>Library of Congress Authorities</b><br>
<i>URL:</i> <a href="http://authorities.loc.gov/">http://authorities.loc.gov/</a></font></p>
</td>
</tr>
</table>
<script type="text/javascript">
<!--//
document.write(getWarning());
//-->
</script>
<div id="warningDiv"></div>
<img src="/images/load.gif" onLoad="initTimer(); getElements();" />
<!-- End of HTML footer portion -->
</HTML>
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5,377,32 3

APPARATUS AND METHOD FOR A FEDERATED
NAMING SYSTEM WM 3 CAN RESOLVE A
COMPOSITE NAME COMPOSED OF NAME S

FROM ANY NUMBER OF DISPARATE NAM IN G
SYSTEM S

BACKGROUND OF THE INVENTION

1 . Technical Field
This invention relates to Object-Based Distributed to

Computing Systems, and more particularly to the. field
of naming systems .

2 . Description of Related Art and Backgroun d
A portion of the disclosure of this patent document

contains material which is subject to Copyright protec- 15
tion . The Copyright owner has no objection to the
facsimile reproduction by anyone of the patent disclo-
sure itself, as it appears in the Patent and Trademark
Office patent files and records, but otherwise reserves
all Copyright rights whatsoever, including specifically 20
all rights to any other copies of all or part of any com-
pnter programs which may be disclosed herein.

A fundamental facility in any computing system is the
Naming Service (the "Naming Service") . A Naming
Service is the means by which names are associated 25
with objects, and by which objects are found given only
their names- A Name ("Name") is a sequence of one or
more atomic names, where an atomic name ("Atomic
Name") is a name defined by a naming convention
which, for example, may be a sequence of one or more 30
characters For example, "uset/Joha Smith/foo" is a
Name and "user", "John. Smith", and "Too" are Atomic
Names. An object ("Object") is generally a combination
of data and operators or operational routines related to
that data. Naming Services usually provide operations 35
for

associating, or binding, names to objects
finding the objects bound to given names
removing name association or bindings
querying, renaming, etc. 40
In early versions of computing systems, the naming

schemes used were not the result of well defined naming
services but rather an incidental set of rules for naming
things created by the system designer. Over the past
decade more systematic and formal approaches to the 45
development of computer systems designs have led to
the creation of discrete or standalone computer services
such as file systems, directory services, databases, etc .
Each of these services, in many cases, have created their
own set of rules for naming Objects within the service, 50
and for use by clients .

Most of the early Naming Services did not communi-
cate with each other. Clients had to use the services
separately. In those rare cases where such services had
to be used together, communication was by means of a 55
"Composite Name" . A "Composite Name" is a se-
quence of names from more than one Naming System .
In today's UNIX ® systems (UNIX is a registered
trademark of UNIX Systems Laboratories, Inc ., a whol-
ly-owned subsidiary of Novell, Inc_, certain applica- 60
tions, such as "mount" and "rep", implement resolution
of Composite Names with components from different
naming systems. To do this, these applications may use
a special delimiter character to separate Names in the
Composite Name, enabling them to resolve the Com-
posite Name to the corresponding Object by using each
component naming system . Unfortunately, the use of
such Composite Names is limited to the small set of

appli cations that are able to resolve them . Also, such
applications are typically restricted to only a small and
fixed number of Naming Systems. Adding a new type of
Naming System would require all of the appli cations to
be changed .

A serious problem with the use of Composite Names
today is the lack of uniformity and transparency . The
user must be aware of which commands accept Com-
posite Names, and their required syntax. For example,
the composite name "sylvan :/temp/foo" is acceptable
to the UNIX command "rap", but it is not accepted by
the command "cp".

More recently, the increased use of computers in
business and at home, due to reduced costs and in-
creased computer literacy, has led to increased demand
for access between computer systems. Portable comput-

ers allow users to move them freely about the world but
these users continue to require constant access to their
host applications, files, databases and electronic mail via
connections to other computer systems New networks
of computers require more access to more and more
disparate networks and related systems . These increas-
ing demands have produced the present focus on Dis-
tributed Computer Systems and on methods to interop-
erate these systems . This focus on interoperability is on
developing means for easy access from one computing
system to another, regardless of whether the two sys-
tems have different naming systems , different operating
systems, different file systems , different databases, etc.,
with rn n imal cost of modifying any system to interoper-
ate with another.

Moreover, widespread deployment of fiberoptic
communica tion lines, together with high speed packet
switching technologies , are greatly increasing the ca-
pacity and performan ce of wide-area networks. These
advances, coupled with new object -based technologies,
create a tremendous need for systems and methods
which will all ow systems to communicate with each
other efficiently .

A major stumbling block in developing such easy
access between systems is the disparate naming conven-
tions and naming operations used by the various indi-
vidual file systems, databases, operating systems, com-
munications systems, etc.

Several approaches have been and are being devel-
oped to address this problem of dealing with disparate
naming systems. An approach for handling Composite
Names is provided by the Open Software Founda-
tionm /Distributed Computin g Environment (the
"OSF/DCE"). Open Software Foundation ("OSF") is
a trademark of Open So ftware Foundation, Inc .

The OSF/DCE approach to this problem of handling
the existing disparate naming systems is through the use
of Composite Names .

OSF/DCE provides a method of handling composite
names composed of three levels of mining systems : 1)
the global directory service, either CCITT's X .500 or
Internet's Domain Naming Service ("DNS") that
names cell s; 2) the OSF/DCE Cell Directory Service
"CDS") that names users, file servers, databases, and
other servers in a cell; and 3) the naming system of
OSF's Distributed File System ("DFS") and other ser-
vices named by CDS.

For example, the fo llowing is a Composite Name
handled by OSF/DCE,

"/ . . . / C=US/O=OSF/OU= Cambridge/fsluser/-
John.Smith/foo"

GOOG049416
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where
/=name of the local computer host's roo t

=name of the global root
C=US/O=OSF/OU=Cambridge=X.500 name of

a cell roo t
fs=CDS name of the DFS root
user/John.Smith/foo=DFS UNIX file name.
This approach of OSF/DCE permits composite

Names spanning two or three Naming Systems (three in
the above example), and provides a significant advance
in handling disparate Naming Systems. However, this
approach uses agents that are customized to specific
naming systems. This method lacks the flexibility and
scaiability that will be required by Object-Based distrib-
uted systems in the future. A change to one of OSF/-
DCE's Naming Systems, or the addition of a new type
of Naming System requires changes to existing agents
or the addition of a new customized agent. Also, the
future need will be to support Composite Names that
span an arbitrary number of Naming Systems, not just a
fixed number such as two or three Naming Systems.

At present, the development of Object-Based Distrib-
uted Systems has just begun and the expected prolifera-
tion of such systems and the corresponding increase in
the number and type of "Objects" requiring "Names"
and Name resolution makes the development of effi-
cient and flexible Naming Systems of paramount impor-
tance.

Accordingly, the present invention defines a model
which can describe any Naming system and its related
characteristics, defines a method of federating an arbi-
trary number of disparate Naming Systems with mini-
mal computing cost and effort to participate in the fed-
eration, and defines an apparatus and method for using
this federated Naming System to perform the functions
of time resolution in an Object-Based Distributed
Computing Environment . It is noted that existing Nam-
ing Systems which are not Object-Based may be able to
participate in a federated system such as is disclosed
herein, but only at some expense through the use of
customized gateways.

The prior art does not define Naming Systems for
Composite Name resolution in a federation of an arbi-
trary number of disparate Naming Systems .

SUMMARY OF THE INVENTION

Goals of the present invention are to;
Provide Clients with a single uniform Composite

Name resolution interface to a Federated Naming Sys-
tem;

Allow an autonomous Naming System to participate
in the federation with minimal cost and effort and with
no impact on existing Naming Systems;

Provide a system which allows the addition of new
services with their- own Naming Systems without re-
quiring changes to Clients or to other existing Naming
Systems in the Federation;

Provide a system which does not require intermediate
customized Gateways or customized Agents to assist in
the resolution of Composite Names, thereby resulting in
better performance and fewer fault tolerance issues .

To accomplish these goals, the invention provides, in
a distributed computing environment, an apparatus and
method for a Federated Naming System which can
resolve Composite Names comprised of Names from an
arbitrary number of disparate Naming Systems, In
order to join in a federation of Naming Systems, the
individual Naming Systems are required to have within

their systems the means for. separating a Name into a
"head" Name component and a 'W" Name component
as defined herein. The method for doing this resolution
internally is left to the individual Naming System .

5 Given however, that the individual Naming System has
the required parsing methods, they may then join in the
specified federation by implementing a federation syn-
tax for Composite Names, and by implementing a Com-
posite Name Lookup operation at a minimum The

to invention specifies a method and apparatus for imple-
menting such a federation of Naming Systems and for
resolving Federation Composite Names .

With this apparatus and method, systems with dispa-
rate Naming Systems may easily federate to provide

15 their individual clients with efficient resolution of Com-
posite Names of Objects located in other systems .

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is depiction of a Naming System in the prior
20 art.

FIG. 2 is a representation of a Federated Naming
System as described in this disclosure .

FIG. 3 illustrates the requirements of the Federated
Naming System .

u FIGS. 4 and 5 illustrate a block diagram of the
Lookup operation .

FIG . 6 illustrates the context object and relationships
with other objects .

30 DETAILED DESCRIPTION OF THE
INVENTION

An Apparatus and Method are disclosed which pro-
vides an efficient name resolution system for a federa-

35 tion of any number of disparate Naming Systems in a n
Object-Based Distributed Computing Environment, A
model of a Naming System is described which can de-
fine the characteristics of any Naming System . Within
the contest of this Naming System model, a method for

40 federating any number of disparate Naming Systems is
described, including an apparatus and method for name
resolution of a Composite Name composed of any num-
ber of such discrete Naming Systems .
NAMING MODEL

45 The following object-based model defines Naming
Systems in abstract terms.
A "Name" is a sequence of one or more atomic names .

An "Atomic Name" is a value specified by a naming
convention, which, for example, could be a sequence

50 of one or more characters . Eve ry Name is de fined by
a "Naming Convention" which is a set of syntactic
rules which govern the form of a Name . A naming
convention defines a ll possible Atomic Names and
enables the definition of operations for parsing any

55 Name to produce its sequence of Atomic Names. The
naming convention also enables the defini tion of a
relation for determinin g if two Names are equivalent.

The two basic name parsing opera tions are, "head(-
Name)" that returns the first atomic component of

60 "Name ", and "tall (Name)" that returns the remainde r
of "Name" after "head(Name)" is removed. For ex-
ample, in parsing the name " user/John . Smith/foo"
the operation "head (user/Joh n. Smith/foo)" would
return "user" (assuming "user" is defined as the

65 "head " by the particular naming convention) ; and the
operation "tail (user/John . Smith/foo)" would return
"John. Smith/foo" (See Block 326 of FIG_ 4, for ex-
ample.
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A "Name Space" is the set of all possible Names gener-
ated according to a naming convention .

A "Binding" is an association of an Atomic Name with
an Object reference .

An "Object Reference" is an address or device used to
invoke operations on an Object.

A "Context" is an object whose state is a set of bindings
with distinct Atomic Names. Every Context type has
an associated Naming convention. A Binding can
associate any type of object to an Atomic Name.
Thus a Context can contain bindings of Atomic
Names to other Contexts. In this way, file systems
and directory services are hierarchically structured
(see FIG . 6, for example. )
The naming operations provided by a Context in-

clude "Lookup", "Bind", "UnBind", "List", and
"CreateConteat". These are defined as follows for a
Context denoted "c", a Name denoted 'a ' , an Atomic
Name denoted "an", and an Object reference denoted
"s" . An invocation of "c .LookUp(n)" is evaluated as
follows : Let "s" be the Object reference bound to
"head(n) in "c" . If "n" is an Atomic Name, then return
"s" . Otherwise, return "sIookUp(tail(n))". For exam-
ple, referring now to FIG. 1, we shall describe how this
operation "c.LookUp(n)" would work in an example
using an existing Naming System. FIG. 1 depicts a
Naming System X of a type that can be found in the
prior art. Naming System X 220 contains Context Ob-
jects 100, 110, 120, IN, 140, 150, and 160, and.Objects
170, 180, 190, and 200. Context 100 contains two bind-
ings, "corn" 102 to Context Object 120, and "edu" 101
to Context Object 110. Context 120 contains three bind-
ings, "smcc" 121 to Context Object 130, "suntech" 122
to Context Object 140, and "sunsoft" 123 to Context
Object 150. Context 150 contains only one binding,
"maintenance' 151 to Object 200 . To resolve a Name
"maintence.sunsoft com" from Naming System X 220
in Context 100, we invoke on Context 100 the LookUp
operation as follows

context 100->LookUp ("maintenance .sunsoftcom")
In Context 100 the following operations are per-

formed:
head("maintenance.sunsoft.com") which returns

"corn" ; an d
tail('Smaintenance.snnsoft.com") which returns
"maintenance.sunsoft".

Since the Context 100 knows that "corn" (which was
returned by the "head" operation), is bound to a
reference to Context 120, and since the "tail" opera-
tion returned a non-null value (i .e. "maintenance.sun-
soft"), the resolution process continues by invoking
"LookUp". again but this time relative to Context 120
and with the reduced Name "maintenance .sunsoft"
that was returned by "tail" . So, in Context 120 the
following operations are performed :
head("maintenance.sunsoft") which returns "sun-

soft"; and
tail("maintenance.snnsoft') which returns "mainte-

nance".
Since the Context 120 knows that "sunsoft" (which was

returned by the "head" operation), is bound to a
reference to Context 150, and since the "tag" opera-
tion returned a non-null value (i.e . "maintenance"),
the resolution process continues by invoking
"LookUp" again but this time relative to Context 150
and with the reduced Name returned by "tail" . So, in
Context 150 the following operations are performed :
head("maintenance") returns "maintenance"; and

tail("maintenance") returns a null value.
Since the "tail" operation returned a null value the

LookUp operation terminates, returning eventually
to the Client, the reference to Object 200, which

5 Context 150 knows is bound to "maintenance" . (See
FIG. 6, for example. )

An invocation of "c.Bind(an,s)" adds the new binding
(an,s)to "c" . An invocation of "c.UnBind(an)" re-
moves " an's" binding from "c". An invocation of

10 "e.LlstQ" returns the set of atomic names bound in
"c" . (See FIG. 6 Block 386.)

An invocation of "c.CreateContext(an)" creates a new
context object "e", and adds the new binding (an,c)
to "Cr.

I5 A "Naming System" is a set of context objects that can
be represented by a directed graph, where each node
in the graph is a context, and an are from one node to
another indicates the existence of a binding . For ex-
ample, an are from node a to node b indicates the

20 existence of a binding (an,b) in a. A context is call ed
a "Root Context" if every other Context in the Nam-
ing System can be named relative to the Root Con-
text Typically, a Naming System has a angle Root
context.

25 It should be obvious from the above model of a Nam-
ing System, the model can be used to describe any exist-
in g Naming System. It should also be noted, however,
that existing systems have their own methods for pars-
ing names in their systems but they may be considere d

30 equivalent to the "Lookup" operations described in the
present invention . The model shall now be extended to
include multiple disparate Naming Systems in order to
describe in detail the present invention and the pres-
ently preferred embodiment thereof.

35 AERATED NAMING SYSTEMS
A "Federated Naming System" is an aggregation of

autonomous Naming Systems that cooperate through a
standard interface and protocol to implement name
resolution for Composite Names_ The contexts in a

40 federated Naming System can directly resolve Compos-
ite Names without intermediate customized clerks, cus-
tomized agents, or customized gateways. Each member
of a federated Naming System (i .e. the individual Nam-
ing Systems) has autonomy in its choice of naming

45 conventions, administrative interfaces (such as security
regulations, etc) and its particular set of operations for
Name resolution.

Referring now to FIG. 2, a Federated Naming Sys-
tem will be described which is representative of the

50 type of Federated Naming System defined by the pres-
ent invention- FIG. 2 shows a set of autonomous Nam-
ing Systems A 10, B 70, C 72, D 74, and E 76. Naming
System A 10 consists of Contexts 12,16, and 20; Nam-
ing System B 70 consists of Contexts 24, 28, and 32;

55 Naming System C 72 consists of Contexts 36, 40, and 68;
Na ming System D 74 consists of Context 64; and Nam-
ing System E 76 consists of Context 48 .

The following table shows the Name Bindings in
each of the Contexts in FIG . 2.

60

Bindings

Naming System Context Atomic Nam e Object

A10 12 cam 14 16

65 A10 16 ,,=soft 18 20
A 10 20 [ORG] 22 24
B 70 24 03 26 28
0 70 28 dct30 32
B 70 32 [USERS] 34 3 6
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-continued

Bindings
Naming system Context Atomic Name Object

B70 32 [EQPMT) 44 6 4
C72 36 JoheSmith 66 6 8
C 72 36 jape 38 40
C72 66 [EQPMTI 46 6 4
C72 40 (EQPMTJ 42 4 8
D 74 64 phone 62 60
D 74 64 fax 56 5 8
E 76 46 fax 54 5 6
E 76 46 pboae 5o 52

The Bindings determine the state of each Naming Sys-
tem 10, 70, 72, 74, and 76. The Naming Systems are
autonomous in that the naming conventions chosen for
each Naming System do not depend on any other. In
the example of FIG. 2, Naming System A 10 uses
Atomic Names ordered right-to-left with correspond-
ing Contexts ordered from bottom-to-top. Naming Sys-
tem A 10 also uses the "." character as a delimiter. Thus,
the name of Context Object 24 is "[ORG] .stmsoft.com".
Similarly, in Naming System B 70, the Name of Context
36 is "os :dct:[USERS]". Naming System B 70 has Nam-
ing conventions in which Atomic Names (i .e . "os" 26
and "deS" 30) are ordered left-to-right corresponding to
Contexts from top-to-bottom, and uses the' _" character
as a delimiter. In Naming System C 72, the Name of
Context 64 is "John.Smith[EQPMT]'. Note that
"John .Smith" 66 is an Atomic Name. In Naming Sys-
tem D 64, Object 58 has the Name "fax" 56. Naming
System D 74 has a flat Naming System in that all names
are Atomic Names. Finally, also note that Object 58
also has a name "fax" 54 in Naming System E 76 .

THE PREFERRED EMBODIMENT
In the preferred embodiment at this time, a federation

of disparate Naming Systems is designated "The
OpenFederation of Naming Systems" (hereinafter
"OpenFederation").

In order for a naming system to be a member of the
OpenFederation of Naming Systems, it must conform
to standards on two fronts.

The Composite Name Syntax
The naming interface to the context object .
Composite Name Syntax
The OpenFederation prescribes a composition syntax

for forming Composite Names from component Names
from different Naming Systems. In general, the
OpenFederation does not specify or restrict the syntax
of the component Names from the individual Naming
Systems . If there is a conflict between the composition
syntax and the naming convention of an individual
Naming System, the conflict is resolved by "escaping"
such Names.

In the preferred embodiment, the syntax of Compos-
ite Names is specified using a pseudo-Backus Naur
Form (BNF) as follows:

composite-name: {component} '
component: namingsystem_id_part componen-

t-nam e
namingsystem_id_part : '[namingsystenLid ']'
nammgsystenLid : {any char except `]'} +

The Composite Name is specified by ordering the
components in left-to-right order. Resolution in the
OpenFederation proceeds in this order. Naming System
identifiers (namingsystem_ids) separate components of
a Composite Name belonging to different Naming Sys-
tems. (This is shown in FIG. 3.)

The syntax of "component-name" may vary among
Naming Systems. For example, a component Name
from an DNS Naming System is defined by the DNS
naming syntax.

5 An example of a Composite Name is
"[dns]eng.sun .com[user]jsmith"

which consists of two components : "[dns]eng-sun.com"
and "[user]jsmith^_
The portions "[dna]" and "[user]" are Naming Sys-

tem. identifiers . "eng.smt-com" and ` jsmith" are compo-
nent Names in the respective Naming Systems.

The Naming System identifiers in Composite Names
serve several purposes: (1) as separators between suc-
cessive components, and (2) in some cases as indicator s

15 of the syntactic rules for parsing each component .
Separators between successive components are

needed in order to be able to unambiguously separate
two components in Naming Systems with conflicting
Name syntaxes. The ability to separate such compo-

20 nents is necessary to administer the OpenFederalon
Composite Name resolution scheme at the federation-
level given that we wish to handle arbitrary component
Naming Systems .

In addition, it is often useful to be able to parse a
u Name into components without requiring Name resolu-

tion . A Composite Name syntax with such separators
allows this. To allow independence from a specific
Name representation, in the presently preferred em .

30 bodiment, OpenFederation prescribes a standard set of
operations to be used for breaking Composite Names
into components. These operations are "Equivalent",
"Coun_Components", "Concatenate", "Split", "Get-
Sug"isl", "Copy", and "Free", all of which are described

35 below.
Although a Client can parse a Composite Name into

its component Names, in general, clients may not be
able to parse the component Names into Atomic
Names. For example, given a name like "[org]uw[d-

40 t]a I b .c" taken relative to a context "cbc", a client may
not be able to break up the component "a b .c" without
invoking a parsing operation provided by the context
object obtained by "ctx.LookUp("[org]uw[dt]")".

However, certain Naming System identifiers will be
45 indicators of the syntax of the component Naming Sys-

tem. In the preferred embodiment, OpenFederation will
define a set of well-known Naming System ids that are
reserved for certain common Naming Systems, like
DNS, X.500, and Unix pathnames. Clients will hav e

50 access to certain standard parsing methods for these
well-known Naming Systems. Thus clients will be able
to parse those components of a Name that bear well-
known Naming System ids .

OpenFederation Operations on Composite Names
55 In the preferred embodiment,a number of standard

operations on Composite Names are implemented for
use by clients and by OpenFederation Context Objects
for composing, decomposing, and comparing Names .
These operations are defined as follows. However, i n

60 order to aid in the description of the operations, the
following terms are used to refer to parts of Composite
Names:

A "prefix" of a Composite Name is, any ordered sub-
sequence of consecutive components from the begin-

65 ning of a Composite Name. A "suffix" of a Composite
Name is any ordered subsequence of consecutive com-
ponents from the terminal end of a composite Name.

Equivalent
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In the preferred embodiment, an operation "Equiva-
lent" is defined as follows :

boolean equivalent(IN composite_name_t enamel,
IN compo-name_t cname2); Usage: if( equivalent(c-
namel, cname2)) . . . 5

If this predicate returns "true" then, the two names
"enamel" and "cname2" are syntactically equivalent.
The converse is not guaranteed-if the predicate re-
turns "false", the two names may still be equivalent

Equivalence of two names is sufficient to guarantee 10
that, relative to any one context, the two names cannot
refer to different objects.

In general, without resorting to resolution, only exact
equality will assure equivalence - however it may be
possible in the case of well-known Naming Systems, to 1 5
determine equivalence accurately without resolution.

This function is useful whenever the client wants to
determine whether a given composite name is syntacti-
cally the some as another composite name about whic h
it already has information. For example, for caching 20
which helps improve efficiency, "Equivalent" could be
used to check whether a given name is already in the
cache.

Other operations implemented for the preferred em-
bodiment are as follows: 25

Count-Component s
integer count_components(IN composite nam e_t

cname); Usage: nun-comp=count-components(-
cname); Returns the number of components in a given
composite name, "cname". 30

Concatenate
Composite name_t concatenate(!N composite..

name_t head, IN composite_name_t tail) ; Usage :
head_p us_tml=concatcnate(head, tall) ; Returns a
new composite name consisting of the ordered list of 35
components from "head", followed by those in "tail" .

Split
split(IN composite name_t enamel IN integer t,

OUT composite nano t head, OUT composite nain-

e_t tail); Usage: split(threr___part name, 2, &head, 40
Mail) ; Returns the ordered list of "i" components from
"c name" in "head", and the rest ordered in "tail" .

This procedure is useful when you know the prefix of
a name and want to construct a new, name using either
the prefix or suffix of the same name. It is probably most 45
useful for extracting the first component or the last
component of a composite name.

Get-Suffix
composite name-t get suffix(IN composite tam.

e_t cname, IN composite name_t pname) Usage: 50
whats_left=get-suffia(whole name, prefix_of) Re-
turns the ordered subsequence of components from
"eneme" that do not appear in "pname" if "pname" is
prefix of "cuame" . Operation fails if "pname" is not a
prefix of "cname". 55

This procedure is useful in caching, for example,
where we may want to determine whether there is
cached info,marion about prefixes of a composite name,
or the whole composite name.

copy
composite name_t copy(IN composite nam_t

ename) ; Usage:' new_name=copy(cname) ; Returns a
copy of the given composite name " ename".

Free
free(IN composite na*ne-t cname); Usage : free(c-

name); Release the storage used to hold "cname" .
A Naming System that wishes to join the OpenFeder-

ation federation must adhere to the Composition syntax

10
described above. The Naming System must also pro-
vide operations similar to those defined above for
"Equivalent", "Count_Components", "Concatenate",
"Split", "Get-Suffix", "Copy", and "Free" . (See FIG .
3.)

Using this Composition Syntax and the related opera-
tions, the standard Naming interface for Contexts in the
preferred embodiment OpenFederation is now de-
scribed .
The OpenFederation Naming Interfac e

In the preferred embodiment, OpenFederation de-
fines a context interface that includes the "Open-
LookUp", "OpenBind'", "OpenUnbind", and "Open-
List" operations . The interface syntax and semantics are
described as follows.

Interface Definition
The "interface definition" in the present embodiment,

in terms of pseudocode, is defined as follows:

typedef sning<unbounded > Composite Name:
Doses Name NULLNAMEm <0>;
typedef sequence <Composite Name,UNBOUNDED > Nametist;
mmcintBIND BIND-SUPERSEDE-Ox I.

intetfacc Context {
typedef mum (
OS. NOT-CONTEXT, NOT-FOUND, NO_PERNUSSION,
ARE BY_BOUND, H-LEGAL-NAME, UNSUPPORTED-OP

typedef strct {
statumcode err;
Composite Name where, rest:
objreLt ref;
bootean precisely;

} stater
objreLt Opent .ootnp ( in Composite Name- out status*
void OpenBind( in Composite Name name, in objtef t
objret•, in int flags, our stat x' );
void OpenUnbind( is Composite Name name , out statue I
Nand ist OpeaList(ln Composite Name name, out status-

Requirements
In the preferred embodiment, every OpenFederation

Context must provide frill support for the "Open-
Lookup" operation that we describe below . It need not
support the "OpenBind", "OpenUnbind", and "Open-
List" operations to the extent described. In the case that
a terminal context does not support the desired opera-
tion, it must return the status code "UNSUPPOR-
TED-OP" and the remaining status information, as
described below.

Names
In the preferred embodiment, all of the operations

supported by OpenFederation Context objects take
Composite Names as arguments. A composite name is
interpreted relative to the context object on which the
operation is invoked .

The use of "NULINAME" as a name has a special
interpretation. When supplied to a context object, it is a
name for that context itself

In all of the following, "eta" is an OpenFederation
context object . In the preferred embodiment, the fol-

60 lowing are the required operations .
Lookup
Usage : objecet=ctx->OpenLookup(name, &status);

returns a reference to the object named by the Compos-
ite Name "name" relative to the context "cue' . If
"name" is equal to "NUL,LNAME", "OpenLookup"
returns an object reference to the object "ctx". (See
FIG. 4 and 5 .)

Bind

65
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Usage : ctx->Openllind(name, objref, flags, &status) ;
binds the terminal atomic part of the supplied Name

"name" to the supplied object reference. The binding is
made in the penultimate context in "name", relative to
"ctx". If "name" is Atomic, the binding is done in the
context "ctx". Unless the "BIND_SUPERSEDE" flag
is set, the binding must be exclusive . That is, the opera-
tion returns an error code in "status" (see the section
"Status Information" below) and the operation fails if
the terminal Atomic part of the provided Name is al-
ready bound . If the'BIND_SUPERSEDE" flag is set,
then the bind operation will overwrite any existing
binding.

Unbind
Usage : ctx->OpenUnbind (name, &status) ; removes

the binding of the terminal Atomic part of "name" from
the penultimate context of "name" relative to "ctx" .

List Usage : Listing=ctx >OpenList(name, &status) ;
returns a list (of type "NameList") of all of the
names that are bound in the context named by
"name" taken relative to "ctx"_

Status Information
In the preferred embodiment of the federation

OpenFederation, Status Information is handled in the
following manner.

Status Structure
Each of the operations returns a parameter "status",

which is a structure (i.e. a set of data) . The field "status-
.err" contains a "status code" of type "statuscode". The
interpretation of the remainder of the status structure
depends on this status code. Except in those cases speci-
fied differently below, the interpretation is as follows ;
"status.where" contains the name of an intermediate
context up to which the operation proceeded normally .
(The name in "status.where" is interpreted relative to
the "returning" context That is, if a context "ctx" ob-
tains the status information from a lower-level context
service, then "eta" must revise "status .where" so that it
names the same object relative to "ct x" .) The field "sta-
tnsseP" will always be an object reference to the con-
text named by "status .where" ; "statunrest" will contain
a name, which relative to "status .where" is equivalent
to the input name. If the boolean field "status.precisely"
is true, then the returning context guarantees that "sta-
tus .where" names precisely the context in which an
error occurred. If "status.precisely" is false, the return-
ing context guarantees only that "status.where" names
an intermediate context up to which no error occurred
during that operation, but not necessarily the context in
which the error occurred .

Status Codes
In the preferred embodiment, the following Status

Codes are defined :
"OK"-the operation succeeded For all operations

except "OpenList", "statuswhere" will contain the
penultimate prefix of "name", (so "status.rest" will con-
tain the terminal atomic part of the input parameter
"name") . For the "OpenList" operation, "status.wbere"
will be the entire "name", and "status .rest" will be
"NULLNAME". For all operations "status.precisely"
will always be "true" on an "OK" return- "NO_PER-
MISSION"-permission was not granted for some re-
quired operation either at a terminal or intermediate
context

"ALREADY_BOUND"-{this code applies to the
operation "bind" only), the terminal atomic name had
an existing binding in the penultimate context, and the
"BIND_SUPERSEDE" flag was not set .

12
"NOT_CONTEXT"-either the OpenList opera-

tion was invoked on an object that was not a context, or
the resolution of the supplied name reached a non-con-
text object before reaching the penultimate context .

5 "NOT_'OUND"-the terminal atomic name was
not bound in the penultimate context or resolution
could not proceed beyond some intermediate context
because the next atomic name requiring resolution was
not bound .

10 "ILLEGAL-NAME"-some component of the
name was not a well-formed name in the associated
naming system .

'INSUPPORTED_OP"-the operation invoked
was not supported by the terminal context . This can

15 happen on "OpenBind", "OpenUnbind", and "Open-
List" operations. As indicated above, all federation
members, by definition must support the Com-
positeLookup operation (in the preferred embodiment
"OpenLookUp"), but may choose not to support th e

20 operations of "OpeaBind", "OpenUnbind", and "Open-
List" . If they do not support these operations, then this
Status Code would be returned whenever one of those
operations is invoked. In the preferred embodiment, all

25 of these operations are implemented .
Exceptions
In the preferred embodiment, an OpenFederation

context may raise an exception if it is unable to return
normally with a status described accurately by one o f

30 the status codes. Normally these exceptions would be
masked by intermediate OpenFederation contexts be-
fore reaching a caller outside the OpenFederation fed-
eration . It is therefore required that federation members
have a minimal recovery procedure that every federa-

35 lion context must follow before allowing an exception
to proceed to its immediate caller . In the preferred
embodiment, every OpenFederation context must fol-
low such a minimal recovery procedure before allow-
ing an exception to proceed to its immediate caller ,

qo upon receipt of, for example, the following status code: .
"-FAILURE"-au unexpected failure prevented

normal return.
As can be seen from the above description of the

preferred embodiment of a federation of disparate nam-
45 lag systems, the minimal requirements for joining a

similar federation include :
1 . An agreement on the general definition of a Com-

posite Name syntax for use by the federation . The com-
posite name will be a sequence of one or more names ,

5o nt . 112, - - - uk from possibly disparate Naming Systems .
The preferred Composition syntax is as described . above
for the OpenFederation embodiment . Other composi-
tion rules may be used which are equivalent

2 . A set of operating means for performing the func-
55 tion of Composite Name lookup at a minimum . It is also

suggested that the operations of binding, unbinding, and
listing names also be implemented .

From the above it can be seen that new members can
be added to the federation without impact to the exist-

6o ing members. That is, adding a new Naming System to
an existing Federation only requires that a reference to
a Context in the new Naming System be bound to a
Name in a Context in one or more of the prior member
Naming Systems.

65 Thus it can be seen that in such a system any number
of disparate naming systems may be federated with
minimal implementation cost to the individual systems
and clients, and that no intermediate customized agents

GOOG049421

Case: 3:06-cv-00199-jcs     Document #: 106-5      Filed: 02/29/2008     Page 85 of 99



13
5,377,323

or gateways are required, resulting in better perfor-
mance and fewer fault-tolerance issues .

As this invention may be embodied in several forms
without departing from the spirit of the essential char-
acteristics thereof, the present embodiment is therefore
illustrative and not restrictive, since the scope of the
invention is defined by the appended claims rather than
by the description preceding them, and all changes that
fall within the metes and bounds thereof are therefore
intended to be embraced by the claims .

I claim :
L In a distributed computing environment, an appara-

tus for a federated naming system which can resolve a
composite name composed of any number of disparate
naming systems, said apparatus comprising :

a) a plurality of arbitrary naming systems, each of said
naming systems comprising a plurality of names,
cash name being comprised of one or more atomic
names, said atomic names being pointers to corre-
sponding objects, each of said naming systems hav-
ing names with syntax unknown to other naming
systems, thereby permitting a new naming system
to be added to said distributed computing environ-
ment without having to change any other associ-
ated naming system;

b) a composite name, comprising a sequence of one or
more names from different naming systems which
are connected as a sequence of components, each
component comprising a naming system identifica-
tion symbol and a name from said naming system,
said naming system identification symbol being
uniquely related to one of said plurality of arbitrary
namin g systems, said sequence of components hav-
ing an arbitrary number of said components corre-
sponding to said one or more names;

c) a first lookup device for resolving said composite
name into said composite name's corresponding
parts by returning a head name and a tail name to a
request that said composite name be resolved, and
if said tart name is a non-null value said head name
is openfive to point to a context where said tail
name can be further resolved, and repeating said
resolving operation iteratiycly until said tail name
returned is a null value at which time a location of
an object designated by said composite name has
been determined; and

d) a second lookup device which is local to an indi-
vidual one of said plurality of arbitrary naming
systems which is used to resolve names unique to
said individual naming system, into associated
atomic names and to return a pointer to an object
designed by an atomic name therby providing to
said first lookup device a resolution for a name in
said individual naming system.

2. The apparatus claimed in claim 1 wherein said first
lookup device comprises a third logic mechanism oper-
ative in a first context to provide an object reference if
the composite name is an atomic name; said third logic
mechanism being operative to provide a reference to a
context object in another naming system a tail of the
composite name, if the composite name refers to a con-
text object in said another naming system; and said third
logic mechanism being operative to provide a tail of
said composite name within a namin g system in said first
contest.

3 . The apparatus defined in claim 2 wherein said third
logic device is operative to perform operations of com-
posite name binding, unbinding, and listing names .

14
4- The apparatus defined in claim 3 wherein the appa-

ratus is operative in an object oriented distributedcom-
puting system .

S. In a distributed computing environment, a com-
5 puter implemented method for a federated naming sys-

tem which can resolve a composite name composed of
any number of disparate naming systems, said method
comprising the steps of.

a) identifying a plurality of arbitrary naming systems,
10 each of said naming systems comprising a plurality

of names, each name being comprised of one or
more atomic names, said atomic names being point-
ers to corresponding objects, each of said naming
systems having names with syntax unknown to any

15 other naming system, thereby permitting a new
naming system to be added to said distributed com-
puting environment without requiring changes to
any other existing naming system in said environ-
ment; mint,

b) identifying a composite name, comprising a se-
quence of components, each component oompris-
ing a naming system identification symbol and a
name from said naming system, said naming system

25 identification symbol being uniquely related to one
of said plurality of arbitrary naming systems, said
sequence of components having an arbitrary num-
ber of said components wherein said composite
name is a sequence of nested addresses;

30 c) using a first lockup device, resolving said compos-
ite name into said composite names corresponding
parts by returning a head name and a tail name to a
request that said composite name be resolved, and
if said tail name is a non-null value stud head name

35 is operative to point to a context where said tail
name can be further resolved, and repeating said
resolving operation iteratively until said tail name
returned is a null value, at which the a location of
an object designated by said composite name has

40 been determined; and
d) using a second lookup device which is local to an

individual one of said plurality of arbitrary naming
systems which is used to resolve names unique to
said individual naming system into associate d

45 atomic names and to return a pointer to an object
designated by an atomic name providing to said
first lookup device a resolution for a name in said
individual naming system.

6- The method described in claim 5 wherein the step
30 of resolving the composite name comprises the steps of

establishing a composite lookup operation which is
operative in a first context to provide an object refer-
ence if the composite name is an atomic name, said
composite lookup operation being operative to provid e

55 a reference to another naming system context and a tail
of the composite name, if the composite name refers to
another naming system

7. In a distributed computing system, a computer
implemented method for a federated naming system

6o comprising the steps of:
a) providing a plurality of naming systems, each of

said naming systems comprising a plurality of
names, each name being comprised of one or more
atomic names, said atomic names being pointers to

65 corresponding objects, each of said naming systems

having names with syntax unknown to any other
naming system, thereby permitting a new naming
system to be tided to said distributed computing
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system without requiring any changes in any other
naming system in said computing system;

b) combining names from said naming systems into a
composite name by
i) designating a first prefix name represented by a 5

naming system identification symbol to identify a
first naming system;

ii) appending said first prefix name to a name in said
fast naming system, said name and appended 10
fast prefix name designated a first naming system
component name ; and

c) using a left-to-right order for combining said rust
naming system component name to a sequence of
similar naming system component names corre- 15
sponding to an arbitrary number of said plurality of
naming systems to form said composite name; and

d) providing a plurality of operations for operating on

composite names including using a first lookup
operation to resolve a composite name into a refer- 20
ence to an object harnell by said composite name
relative to a specified context, by returning a head
name and a tail name to a request that said compos-
ite name be resolved, and if said tail name is a non-
null value said head name is operative to point to a 25
context where said tall name can be further re-
solved, and repeating said resolving operation iter-
atively until said tail name returned is a null value,
at which time a location of an object designated by
said composite name has been determined, and 30
using a second lookup device which is local to an

individual one of said plurality of arbitrary naming
systems which is used to resolve names unique to
said individual naming system into associated 35
atomic names and to return a pointer to an object
designated by an atomic name providing to said
first lookup device a resolution for a name in said
individual naming system.

&T'he method as recited in claim 7 wherein said step 40
of providing a plurality of operations for operating on

composite names comprises the additional steps of.
a) providing a bind operation for binding an atomic

name portion of a component name to an object
reference in a context, said object reference being 45
supplied as a parameter in an invocation of said
bind operation and said context being a context of

a naming system to which said component name
belongs;

b) providing an unbind operation for removing a
binding of an atomic name portion of a component
name to an object reference from a context ; and

c) providing a list operation for providing a list in a
specified context, of all names and the correspond-
ing object references.

9- A computer system comprising:
a) a plurality of naming systems, each of said naming

systems having a naming syntax which is unknown
to any other naming system, thereby permitting a
new naming system to be added to said computer
system without requiring changes in any existing
naming system, each naming system comprising :
i) a plurality of names, each name being comprised

of one or more atomic names, said atomic names
being pointers to corresponding objects;

ii) a first lookup device for resolving a composite
name and operative to return a head name and a
tail name in response to any request for a name to
be resolved, and if said tail name is a non-null
value said head name is operative to point to a
context where said tail name can be further re-
solved, and repeating said resolving operation
iteratively until said tail name returned is a nu ll
value, at which time a location of an object des-
ignated by said composite name has been deter-
mined, an d

iii) a second lookup device for resolving a name
unique to said naming system into said name's
corresponding atomic names and to return a
pointer to an object designated by at least one
said corresponding atomic name; and

b) a composite name created by combining a first
name from a first naming system with a second
name from a second naming system by attaching a
prefix to each of said first and second names, said
prefix designating said corresponding first or sec-
ond naming system, and combining an arbitrary
number of said naming system identifier prefix and
naming system name combinations in a left-to-right
order corresponding to a hierarchy of said naming
systems wherein said composite name is a sequence
of one or more names which constitute an address
of a particular object .

R i i k *

50

55
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